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TS-700A SPECIFICATIONS 


8. 


SPECIFICATIONS 
TRANSMIT/RECEIVE FREQUENCY RANGE................. 144 ~ 148 MHz 
ey re vc mcoines es ccdviunenars velsserobtersscins yee SSB, FM, CW, AM 
IE PON ce roe tact! iia cauveoneer Gatirencnessatncseysasete CW, FM: more thar: 1OW output 
AM: more than 3W output 
SSB: more than 20W DC input 
PMTEININA TIVIPEDANCE oocccicceccrccecsnsscrsncssecsasssevarasseeses 50Q (unbalanced) 
LEH ISU PEM EOOION sccssscctrcysciteresscerdsesesetersvinseenst Better than 40 dB 
SIDE-BAND SUPPRESSION .....:..c.cccccscsnsrsceserseescrvenenes Better than 40 dB 
SPU RIOUS. RADIATION -icwissise..cacvnsestwarsepecciuhscceecsesecees Less than —60dB ; 
MAX. FREQUENCY DEVIATION (FM)..............::0ceeeew ees +5 kHz 
REPEATER FREQUENCY SHIFT WIDTH...................... 600 kHz 
Pees a EU oiR TL EVE Reagise cite se ncenc cokes sat nieeaacneeaee tue bssue ans 0.5 ~ 1.0 sec. 
PRE EP LePR LD IN roe percent Calcs ash Ccun ae yauve'ewdh os tveud dep heb onde saw eae Balanced modulation for SSB 
Variable reactance :-equency shift for FM 
Low power modulation for AM 
SOUR MREITRC Meo rece e aera Case cerv cst vesex ccrcanscRenerensancertar ce seco e Dynamic microphone, 5002 
PUDIC FREQUENCY RESPONSE viii ioe. c ci cescecsocsesaeees 400 ~ 2600 Hz, within —9 dB 
PE TITCUINGUIVIP TION scsacsindcscvevacestetectecsissscscusesnevans Transmit mode: 95W (AC 120/220V), 4A (DC 13.8V), max. 
Receive mode (no signal): 45W (AC 120/220V), 0.8A (DC 13.8V) 
ROVVERI REQUIRE MENTS xiicis.itienon deassciccescsssascecessseeses AC 120/220V, 50/60 Hz 
DC 12V ~ 16V /13.8V as reference) 
BO IN SEONG fo host hin «tins sien abtadnmcamasaybeacted -apahoaeks foaes 278 (W) x 124 (H) x 320 (D) mm 
eC tl hd ores Pct aicoh rang ova tes ove Rumemea aniseed (abba teioaMedaeaneeas 11 kg 
(Sle SAT CSS oo ft 1 HRCI ee ee Sy Re Oe eee SSB, CW, AM: Single-superheterodyne 
FM: Double-superh?terodyne 
ITER INIEDIALE FREQUENCY 2ic. oc. cetcrccecsccccsceccas Sects SSB, CW, AM: 10.7 MHz 


FM: 1stIF... 10.7 MHz 
2nd IF: ...455 kHz 
TV LIMS SETSLIIVUT Y acorn tose escines sv ccerseanmtinetcicssece xs SSB, CW: S/N = 10 dB or better at 0.25yuV 
FM: S/N = 30 dB or better at 1ynV 
20 dB noise quieting = Less than 0.4uV 
AM: S/N = 10 GB or better at 1yV 


EIVVAGESR ADO wp Sees tao oe ak see trae nedhaethsG eed So tawa dels evens Better than 60 dB 

ret TO IN Be ties hc Aa tennis cee aa RE oy ob Seren Wiis Ha edn de wn ross Better than 60 dB 

Pee SEB AN DVI DT Hares csptyeten:  cbvhuctues teen ds iene ei sedans scenes SSB, CW, AM: More than 2.4 kHz at —6 dB 
FM: More than 12 }:Hz at —6 dB 

ee OE CLI LY a icchucharctaces des swat saab wadbaccsacesases SSB, CW, AM: Les: than 4.8 kHz at —60 dB 
FM: Less than 24 kHz at —60 dB 

CPLA Abs EIN SEU IM Ul aleratudiesct dass Sacks diss Sotap gan esessusvceces Less than 0.25uV 

COSTE WCE a 20 UR ene eee fcr ee eeee eee eee eee More than 2W at 8022 load (10% distortion) 

RECEIVER LOAU IIVIPEDAINGE..vccscncrececersiscsetoresttecesnss 82 

ERE IC oe AEST LE DV cask ececsalee steers cree rece ee scree tees ees Within +2 kHz during one hour after one minute of 
warm-up, and within 150 Hz during any 30 minute period 
thereafter. 


The above specifications are subject to change without notice for improvement. 
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SECTION 1. TS-7OOA FEATURES 
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. OOP°CHN NEO -CUOEND-GDENEP-CURUDD-CHODDDH-CRUNODH~CUNDODH-REDED=cORUND=CONDGD=CNUROO-0NGUHD-—RENNDHCOEOED=ONUUDD=CAUDED-CNDELD-REUND=CODEO>~CNEDDD-CUORDD~cdNUCO=-oPSOUD-CODDED-OGUND-ODEUND~<OUODD-CONDEDH-aDNNEDHONGODD=200°R>~cNUONPoAUUNEO-CHNDED~CUUURD-CODDUDMCURDDD>COOSGD+CONEED~cUUCED-agNUUD+oROUDDoctDAODHCOODD 
1. The Model TS-700A is a fully solid-state, all-mode 8. For improved FM-mode operation, a squelch circuit 
amateur band transceiver designed to provide high combined with a noise detector circuit and Schmidt cir- 
quality communications on SSB, FM, AM and CW cuit is added to the FM unit. 
modes. 
9. A tuner which uses a voltage variable capacitor is built 
2. Basically engineered for fixed station operation but is in the receiver RF stage to minimize cross-talk and 
also used for mobile station operation because of the spurious interference, and a high ‘’Q” tuning circuit in 
employment of AC/DC two-way power system. the antenna input stage for excellent selectivity. 
3. The single and doubleconversion type transceiver incor- 10. A balanced-type mixer circuit is adopted for the 
porates its own built-in VFO that continuously covers pre-mixer and heterodyne mixer to assure improved 
the frequency range of 1440.00 to 148.00MHz in 4 rejection of spurici's signals during transmission. 


bands. Repeater operation is also possible in the 
146MHz and 147MHz bands. The repeater frequency 
is shifted at both NORMAL and REVERSE positions of 


11. The repeater frequency for transmission or reception 
the repeater knob. p q y p 


can be inverted (NORMAL—REVERSE) with one finger 

action. The adopiion of tone burst system permits the 

tone signal to activate the repeater circuit automatically 

4. A newly developed two-speed dial mechanism for transmission (FM-mode only). 

facilitates tuning: MAIN TUNING knob (inner) for 
closer tuning covers a change of 25kHz by one com- 
plete rotation, and QUICK TUNING knob (outer) covers 
a change of 100kHz similarly. You can tune in quickly 
with pin-point accuracy. This feature is very useful in 
receiving SSB signals. 


12. The IF stage includes a 6-element crystal filter. The 
built-in wide and » arrow band ceramic filters provide — 
outstanding selectivity during FM reception. 


13. The employment of threshold type RF gain control 
assures excellent S/N ratio at all times during reception 
of SSB signals. 


5. The main dial is graduated at 1kHz intervals and 
provides accurate readings up to 100kHz, while the 
sub-dial is graduated at 50 and 100kHz intervals for 
reading frequencies up to 1MHz per rotation. 


14. Speaker output is free from distortion because of the 
use of amplific:tion type AGC circuit. Signals. 
transmitted are accompanied by little or no splutter and 
free from distortion thanks to the adoption of ALC cir- 
cult. The AGC circuit comprises such time-constant 


6. A total of 44 fixed channels (11 channels for each band) 
for all-mode operation including repeater operation. All 
the necessary crystal oscillator elements are available 
as optional accessories. Each of working channels can 


be visually checked by the KENWOOD ’‘s unique channel een that le constant is “slow in SSB mode but 
te ee fast’ in FM, At® or CW mode. 


15. The built-in marker signal circuit enables you to 
calibrate the tuning dial precisely at 100kHz intervals. 
By setting the CALIBRATE switch to ON, the receiver 
RF input circuit 1: disabled, thus permitting frequency 
calibration withou: being disturbed by external signals. 


7. A noise blanker (NB) circuit of the type normally found 
in many other HF products of our make is included to 
eliminate pulse noise such as ignition noise. 


16. 


Ts. 


13° 


20. 


eal 


oe: 


Ze. 


The unique ‘S’ meter (patent pending) provides ac- 
curate reading without causing ‘‘scale-out’ even when 
unusually strong FM signal comes in. By manipulating 
the center meter switch, this meter functions as a 
center meter for pin-point tuning of FM stations. 


. VOX operation is also available. The transceiver has 


provision for connection of VOX-3 obtained from 
KENWOOD as optional accessory. 


The ON AIR lamp lights up when the transceiver shifts 
into transmitting state. 


The built-in RIT circuit is very useful during reception, 
particularly in SSB and CW modes. It is designed to be 
used for both VFO and fixed channel operations. 


Besides the built-in oval speaker (9cm by 6cm), an ex- 
ternal speaker can be used by connecting it to the 
speaker terminal provided on the transceiver. 


The transceiver operates on AC 120/220V or on DC 
13.8V. It includes DC voltage multiplier of our own 
development, contributing much to the space-saving 
design of the model. 


Significant improvements are embodied in the panel 
design for making this transceiver much easier to con- 
trol and use. Dials and knobs are of more advanced 
type in visual and functional senses. Meter illumination 
and pilot lighting are included assuming nighttime use 
of the transceiver. 


Visual aspects are taken as an important criterion in the 
designing of this transceiver. Mechanical features too 
have been treated similary, with particular emphasis on 
their reliability. 


24. For 


25. 


26. 


assuring easier access to the internals, the 
transceiver enclosure or case is in two parts, complete 
with special mechanical details to allow the front con- 
trol panel to be detached. The final unit is also arranged 
so that it can be removed from the rear panel. 


A carrying strap is provided for convenience of carrying 
the transceiver. 


& 


A high quality microphone is included among the stan- 
dard accessories. 
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2-1. ACCESSORIES 

The Model TS-700A transceiver is supplied with the 
follwing accessories. After unpacking, check the 
accessories against the list: 


Operating ‘Hianial.2... sic tenenramem erase eee 1 
RCAMDIOGT COMME CtON. co c..00cacrcrentan eee Z 
Feat with SCreWS che wicca a tcuan nee eee 2 
Fuser "vA MAG*220VJEGs.. coe res ica eee 1 

ZA AAC? AZON keine Jae ae eno a eae 1 

2A (DE: ZOV) A 7 eee 1 
arene: BA (CT COLO | aiucenstna ann enieee ane ee 1 
Microphone with hook, 500 ohm ................ 1 
AG power cord) withiconnectOln.....cnee eee 1 
DE power cord With=cOnneCtor, .5.2;.00.auecee 1 
VOX oclug installed): tee... aon eae eee 1 
Speakerplug? ace een chee ae rene 1 


2-2. OPERATING LOCATION 

As with any solid-state electronic equipment, the place 
of use must be discriminated with the TS-700A, in order to 
avoid subjecting to extremes of ambient conditions. 

A well-ventilated, dry place, where the transceiver will 
not be exposed to direct sunlight, should be selected. The 
TS-700A has a heat sink in its rear panel; be sure to install 
the transceiver so that there is a proper clearance at the rear 
and bottom. For better heat dissipation, keep it away from a 
wall. This precaution also applies when the transceiver is 
operated on the companion’s seat in a Car. 

When you wish to use the transceiver in a car, you may 
put it on the seat but sure to secure some heat dissipating 
clearance under and behind it and to make proper provisions 
for protecting it against shocks. 


2-3. POWER SUPPLY CONNECTION 

The TS-700A is designed to operated on AC 
120/220 V or DC 13.8 V. Switching between AC and DC is 
accomplished by replacing the power cord. The DC power 
cord is color coded (red for’’-+-’’ and black for '’—‘*’). When 
connecting power cord, be sure to observe the following 
points: 

1. Turn off the power switch and set the standby switch to 
REC position. 

2. When replacing power cord, disconnect it from the AC 
socket (or battery). Care should be used to prevent 
electrical shocks when connecting the AC power cord. 

Each power cord is equipped with a 4-P plug complete with 
a stopper. When inserting the plug to the transceiver, be 
sure to press down the stopper with your finger and engage 
it-into the latch on the transceiver side. 

To pull the cord off the transceiver, push down the 
stopper to disengage it from the latch and then give a pull to 
the cord end. (See Fig. 1) 


SECTION 2. INSTALLATION 
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ONCNND CRE NED: 
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2-4. ANTENNA CONNECTION 

To ensure maximum enjoyment of QSO, the use of a 
good antenna is important. A standard ground-plane anten- 
na ora Yagi antenna will give you best results. This antenna 
should be set up about 10 to 20 meters high and a coaxial 
cable connected to the antenna terminal of your transceiver. 

When communicating with a far-away station or witha 
particular station, the use of a high gain, directional Yagi 
antenna is recommended. For local communications, use a 
non-directional antenna. 


2-5. MICROPHONE 

The microphone supplied with this transceiver is a 
500-ohm impedance one designed specially for radio equip- 
ment of this class. Any other microphone may be used 
provided that its type and characteristic are suited to the 
transceiver. The optimum impedance of a microphone is 
anywhere between 500 and 600 ohms. For connection of 
microphone, refer to Fig. 2 and Fig. 3. 


2-6. SENDING KEY 

For CW operatic: ., connect a sending key device to the 
KEY jack at the reer of the transceiver. CW mode is 
defeated by manipulating the mode switch, allowing you to 
operate in SSB, AM or FM mode. 


2-7. EXTERNAL SPEAKER 


A small sized speaker is built in TS-700A. If you wish 
to use an external speaker, connect it to the EXT SP jack at 
the rear of the transceiver by using the supplied speaker 
plug. 

It is recommended that a speaker rated at 8 ohms of 
impedance and whos : low and high ranges are sharply cut 
off be used for this pu.y.ose. Plugging in an external speaker 
cord will automatically cut the built-in speaker out of service. 

When connecting an external speaker, be careful not to 
short the AF output and try to minimize the length of the 
cord, which should preferably be of shielded type, so as to 
prevent radio-frequency energy from reaching the speaker 
through the ground. 


2-8. VOX CONNECTION 

Your TS-700A can also be used for VOX operation in 
SSB or FM mode by connecting VOX-3 (option) to the 9-pin 
socket on the rear panel. For VOX operation, refer to the 
sub-paragraph 4-10 ‘VOX Operation”. 

When VOX-3 is not connected, be sure to insert the 9- 
pin plug provided into the VOX socket; otherwise, the 
transceiver cannot be set in the transmitting mode. 


Microphone 


Matching transformer 


(a) Unsuitable for PTT operation 


| 


Matching transformer 


——— 


\ Switch 


Fig. 2 A suitable PTT Microphone 


(b) Suitable for PTT operation 


2-9. MIC ROOK 
Attach a microphone hook to the case following the 


instructions give in fig. 4. The hook is furnished with the 
equipment. 


MIC HOOK case 


SCREWS 


Fig. 4 Mounting of Microphone Hook 


Seen from the cord, 


Microphone 


Fig. 3 Microphone connector Wiring 


QUUD><COEEED~CUOEED~CODEGD=GUDDED+CUEOED<CREODD CUNARD EOUED=CHUOOD=CEUUOD—eGNUDD-CUUDEDHAUONDPoCODLAD~COSEOD<CEREDDSCODEDD=CODDED+COLUOE+CHEOED+COODUDHCURDEDHCUBDED=CODEP+CSENMP~GELCODHCUUEEDHGHORED+GOUDED©CHUOUD<CDELED=CEESUDHCUEED-COEUUD-GOUOND~CREOD@CODEODOCOBEDD HAD ADeDELODMCERDDD-GUNUUD+ODEUOD CULO RR, 


SECTION 3. OPERATING CONTROLS 
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3-1. Front Panel Controls - 

@ METER 

This meter has three functions. During reception, it serves 
as an ’S” meter indicating the strength of received signal on 
a scale graduated from 1 to 9,9-+ 20dB and 9 + 40dB. 
During transmission, the meter indicates the strength of RF 
output signal. 

The meter also functions as a center meter during FM 
reception when the METER switch is set to the CEN 
position. 


@ POWER SWITCH 

The power to the transceiver is turned on by flipping the 
power switch to the up position, and turned off at the down 
position. 


NOTE: The pilot lamps on the panel will light up with some 
time lag when the power switch is turned on. This 
time lag is due to the AVR action of the lamp 
circuit, and is in no way an indication of fault of the 
transceiver. 


@ STANDBY SWITCH 

This is a 2-position switch the SEND position is for 
transmission and the REC position for reception. With the 
switch in the REC position, the transceiver automatically 
shifts from receiving mode to transmitting mode if the 
microphone PTT switch is set to ON. Do not leave the 
transceiver in transmitting mode when the transmitting 
circuit is out of adjustment, as it may result in damage to the 
transceiver. 


@ METER SWITCH 

By manipulating this switch during FM reception, the meter 
functions as an ‘’S” meter or a center meter. In other 
receiving modes, the meter functions as ‘‘S” meter 
regardless of the position of the switch. 


6) NB (noise blanker) Switch 

Turning on this switch will suppress pulse type noises due to 
ignition systems of nearby cars. Noiseless audio output can 
be obtained even when receiving signals are weak. 


© MICROPHONE JACK 

For connection of microphone. This jack has terminals for 
both microphone input and PTT circuit. 

@ PHONES JACK 

For connection of headphone with impedance of 8 to 16 
ohms. Plugging the headphone will shut off the speaker. 
RIT SWITCH 

For on-off control of the RIT (receiver incremental tuning) 
circuit. 

Q) MODE SWITCH 


By using this switch, any of the following five modes can be 
selected: 


CW (sending key): 

Morse-code telegraphic communications (A1) 

FM (frequency modulation): 

Communications with FM waves (F3) 

USB (upper side band): 

Communications with ‘upper side band’ waves. for 
operation in 144 MHz 2-meter band, the international 
practice calls for the use of USB (A3J). 

LSB (lower side band): 

Communications with “lower side band’ waves (A3J). 
AM (amplitude modulation): 

Communications with AM waves (A3). Reception of 
LSB or USB signals in AM mode results in unintelligible 
wow-like audio output. 


ON AIR INDICATOR 
This lamp keep: lighting while the transceiver is in 
transmitting mode. 


dq) RIT INDICATOR 
This lamp remains on to indicate that the RIT circuit is 
operating. 


(2 DIAL GAUGE 
This is used as a reference for reading frequencies on the 
main dial. 


(3) SUB-DIAL 
The dial scale is graduated from O to 1000, covering a width 
of 1 MHz. Each g: aduated interval is 50 kHz. The scale disc 
rotates in the same direction as the MAIN TUNING knob 
and COARSE TUNING knob are turned. The rotation ratio of 
two knobs is such that the whole 0-1000 range is covered 
when the MAIN knob is rotated 40 times or when the 
COARSE knob is ;otated 10 times. 


TONE SWITCH 

Turning on this switch in FM mode will activate the tone 
burst circuit for repeater operation. It can be set to ON at 
any position of the REPEATER switch. 


(5 MAIN DIAL 
This dial scale is wraduated at 1 kHz intervals. 


MAIN TUNING KNOB (inner) 

For setting the transceiver to the desired operating 
frequency. One rotation of this knob changes the frequency 
byl 2 Gakriz: 


(@) COARSE TUNING KNOB 

Another name of this knob is the “fast-change” tuning 
knob. The gear ratio in the mechanical link between this 
knob and VFO is so small that you can quickly locate your 
desired frequency. One rotation of the knob corresponds to 
a change of 100 +Xxz. 


(8) Channel Indicator 

This lamp indicator comes on when VFO or a fixed channel 
oscillator is in operation. During fixed channel operation, 
this indicator instantly tells whether your desired channel is 
loaded with a crystal oscillator element. 


(3) REPEATER KNOB 

Repeater operation is effected simply by manipulating the 
repeater knob. Since frequency shifts for proper transmis- 
sion and reception can be achieved according to the 
positions of the knob, it is possible to communicate through 
any type of repeater station (refer to paragraph ‘Repeater 
Operation’). 


Note: When the repeater knob is in the NORMAL or REV 
position, be sure to set the TONE switch to ON and 
the MODE switch to FM- otherwise, tone signal will 
not be generated. 


20) DRIVE KNOB 
This knob adjusts the electronic tuning circuit for tuning the 
output of the HET mixer during transmission. 


@) FIX CH SWITCH 

For selecting VFO and fixed channels. There are 11 fixed 
channels in each band (a total of 44 channels in 4 bands). 
The fractions of oscillating frequencies of the crystal 
elements in these 4 bands remain the same: for instance, 
the operating frequency of 144.48 MHz in the 144 MHz 
band changes to 145.48 MHz, 146.48 MHz and 147.48 
MHz in the 145 MHz, 146 MHz and 147 MHz bands 
respectively. The fixed channels can also be used for 
repeater operation. 


@2 BAND SWITCH 

For selecting the frequency band at which the transceiver is 
to be operated. Four selective bands, 1 MHz wide, are 
provided for all amateur bands in the range from 144 MHz 
to 147 MHz. 


@) BAND INDICATOR 
Indicates the frequency band of 144 MHz, 145 MHz, 146 
MHz or 147 MHz at which the transceiver is operated. 


@) AF GAIN KNOB (INNER) 
This adjusts the gain of the receiving audio amplifier. A 
clockwise turn of the knob will increase the audio output. 


@) RF GAIN KNOB (OUTER) 

For adjusting the gain of the RF amplifier in the receiver 
section. With this control turned to extreme clockwise 
position, the gain is maximized, and vice versa. The ‘’S” 
meter indicates the gain set by this control. If the pointer of 
the ‘’S” Meter is at 9", then radio waves of lower than “9” 
level will be attenuated. This feature emphasizes the 
wanted signal and suppresses the unwanted signal to 
produce a clear output. The RF gain can be directly read on 
the “S” meter. 
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@6:) FINAL KNOB 

The antenna side BPF is tuned by this knob. It provides a 
very effective control in minimizing the spurious component 
during transmission and avoiding undesirable modulation 
due to interfering signals during reception. 


@) RIT KNOB 

This knob is used to fine adjust the receiving frequency when 
the RIT circuit is ON. ; 

It adjusts the rece«'ve frequency without changing the 
transmit frequercy. ere’s how to use this control: index 
the pointer of this control to RIT “‘O” on the panel face. This 
will introduce coincidence between transmit frequency and 
receive frequency. Check the frequency of the other party- 
if the checked frequency is deviated from yours, shift the 
receive frequency (without regard to transmit frequency) by 
about +2 kHz to match it to that of the other party. The RIT 
circuit is operative even when VFO or any of the fixed oscil- 
lator channels is in service. 


@8) SQUELCH CAL Knob 

Turning this knob clockwise during FM mode of operation 
will set SQUELCH ‘to ON. This knob is normally turned 
clockwise so that the internally induced noise can be elimi- 
nated. When the knob is turned fully counter-clockwise du- 
ring reception, the CAL switch is activated to energize the 
marker oscillator, allowing calibration of the receive 
frequency at 100 kHz intervals. 


Note: The transceiver stops operating when the CAL 
switch is ON. 


When receiving a marker signal with the CAL switch set to 
ON, do not turn the FINAL knob as it will cause the marker 
level (marker sivral ‘evel) to be deviated. In this case, set 
the FINAL knob to the receive frequency. 


1 Me MODE 
TRANSCEIVER 


eg ae 
TRIO-KEN WOOD ORK 


3-2. Rear Panel Controls 


@ ANT Terminal 

For connection of antenna. 

( NAME PLATE 

TS-700A serial number is marked on this plate. 

3) TRANSISTOR PROTECTIVE COVER 

The transistors in the AVR circuit for 11V and 20V lines are 
protected by this cover. The cover also functions as a heat 
sink for the transistors. 


@ HEAT SINK (FOR TRANSMITTER FINAL STAGE) 
For protection of transistors from overheating. 


() RL-MAKE TERMINAL (RELAY TERMINAL) 
This terminal should be OFF during reception, and should be 
grounded during transmission. 


© KEY JACK 
This jack is used for operating the transceiver in CW mode. 
Connect an external telegraphic key device. 


J) ALC-INPUT TERMINAL 
External ALC terminal. 


7) agg bab e04 


_ JAPAN 


(8) EXT SP TERMINAL 
For connection of an external speaker. 


(9) POWER CORD JACK 
For connection of the supplied AC power cord (or DC power 
cord). : 


AC FUSE HOLDER 
For AC power fuse (primary), 120V/2A or 220V/1A. 


a) VOX SCCK: T 

For connection of a voice control unit. When VOX unit is not 
connected, be sure to insert the 9-pin MT plug into the 
socket. 

Failure to observe this precaution will cause the standby 
relay to be inoperative and thus the transceiver cannot be 
set in the transmitting mode- also, the RF input circuit can- 
not be turned off at the ON position of the CAL switch. 


(2 AC POWER SELECT SWITCH 

Set this switch to your local AC voltage, 120V or 220V. 
When the setting position of the switch is to be changed, 
make sure to rep'ace the fuse with a proper type fuse. (120V 
> 2A, 220V — iA) 
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4-1. RECEPTION 

After connecting the power cord, antenna, 
microphone, key device, etc., set controls and knobs by 
following Table 1. 

First, turn the POWER switch to ON. The pilot lamps 
in the meter, sub-dial pointer, band switch and FIX CH 
switch will all light up, indicating that the transceiver is 
ready for operation. Because of solid-state design, the 
transceiver can be put into operation immediately after the 
POWER switch is ON. 

Next, adjust the controls and knobs according to Table 
2. 


Note: The DRIVE knob will not function during reception. 


Table 1. Front Panel 


POWER Switch...... 


Standby Switch...... REC 

METER Switch....... S 

NB* Switch 45 eae OFF 

Ri PSwiteht ote OFF 

MO DE Switch s.7a% CW, FM, USB, LSB, or AM 
FINALRNOD:.. 2)... Center position 

Rite KknObe area O 

SQUELCH Knobwe. Fully counterclockwise (not CAL) 
RF GAIN Knob....... Fully clockwise 

AF GAIN Knob....... Fully counterclockwise 
BAND Switch ........ Desired receiving band 


ERX CHES Witches 


The foregoing techniques are common to all modes of 
operation. Each mode, however, calls for special techniques 


of its own. Such special techniques will be discussed for 
each of the five modes. 


CW Mode (How to use RIT) 

With RIT switch turned off, position MAIN DIAL in 
such a way that the incoming CW signal will beat at 900 
Hz. Under this condition, you can “zero in” your operating 
frequency to the frequency of incoming CW signal. 

Similary, if the other party calls back with 900 Hz beat 
tone in response to your call signal, it means that the 
transceiver of the other party is in ‘zero in’ status. Should 
the other party call back with a beat tone off 900 Hz or 
should you want to communicate with a beat frequency of 
your choice, turn on RIT switch and adjust RIT knob to ob- 
tain the desired beat. 
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Table 2 


Controls and Knobs | Adjustment and Setting 


AF GAIN ' * Turn clockwise for suitable vo- 
he lume. 

MODE (CW, * Set at the desired mode. 

FM, 
USB, 
LSB, 
AM) 
MAIN TUNING * Turn slowly and set for clearest 
Knob signal. 
eee L | 
DRIVE (use ' * This is used only for transmis- 
band sion. 
marks as it does not function during re- 
easy ception. 
guide.) 

FINAL * Adjust for maximum sensitivity. 

RF GAIN ies Normally, this knob is set at the 
extreme clockwise position. 
When the signal is very strong, 
turn it counterclockwise for sui- 
table gain. 

SQUELCH * This is used for FM mode of ope- 
ration. Turn the knob clockwise 
| so that noise at no-signal time 

disappears. This knob is nor- 
| mally set at a position where 
noise just disappears. 

RIT * With the RIT switch ON, turn the 
knob in either direction and only 
the receive frequency will be va- 
ried. 

Refer to paragraph “How to Use 
| Ate 

Note: The term “zero in” means that your transmit 


frequency perfectly coincides with the transmit 
frequency of the other party. 


FM Mode 

Set the MAIN dial for optimum reception. By setting 
the METER switch to the CEN position, the meter functions 
as a center meter (center frequency indicated). Turn the 
MAIN dial so that the center meter indicates ‘’0’’ while 
receiving the other party’s signal. In this way, the transmit 
frequency will coincide with the receive frequency. 


Next, set the METER switch to the S position and the 
meter will indicate the strength of the incoming signal. If, in 
this case, the meter pointer fluctuates in response to the 
sound in the speaker, turn the MAIN dial a little (a few kHz) 
in either direction until the meter indication is stabilized 
(meter is stabilized if no fading exists). 

Since the TS-700A is so designed that the IF circuit for 
SSB forms a part of the “S” meter indication circuit for FM, 
the 'S” provides logarithmic indications for FM waves and is 
free from saturation even when the input signal strength is 
very high, thus eliminating the need for calibration for each 
mode of operation. 

Since the IF band is wide in FM mode, a slight devia- 
tion of frequency does not affect the reception. In transmit- 
ting operation, however, the other party could be using a fix- 
ed channel. Because of this possibility, it is advisable that 
you “zero in’ your frequency to that of the other party by 
properly setting the MAIN dial in such a way that the center 
meter indicates the “O” zone. 

lf the ''S” meter continues to fluctuate or if satisfactory 
audio output is not available, it is very likely that the other 
party is sending the message on SSB. You can easily check 
this by turning the MODE switch to USB or LSB position. 


SSB Mode 

Of the single sideband mode, USB is traditionally more 
often used than LSB. As far as the operating technique is 
concerned, there is no difference between two. 

Generally, the ‘zero in’ technique in SSB mode re- 
quires a little experience. 
A. Discrimination between SSB and FM 
(1) Use of "S’’ Meter 
lf the ’S’’ meter indication is steady (meter pointer almost 
stops), the incoming signal is FM; otherwise, it is SSB. 
(2) Use of MODE Switch 
If a clear signal is heard at the FM position of the MODE 
switch, the signal is FM. The sound in SSB mode is not 
heard at this position of the switch 
(3) Use of Beat Noise 
In FM mode, a beat noise will be heard between the words 
of signals being received. In SSB mode, no beat noise is 
heard. 


Note: In the case of AM waves, a beat noise will be heard 
during non-modulation time even in SSB mode. 


B. Dial Setting 

When the receiving signal is found to be SSB by the 
above method A, in USB first set the MAIN dial a few kHz 
below the receiving frequency (turn the dial 2 or 3 divisions 
counterclockwise). You will hear a high pitch sound such as 
is heard from a magnetic recording tape set in the fast- 
forward mode. Turn the dial clockwise for higher frequency 
and the sound will become clearer. Set the dial at the posi- 
tion where the sound is heard most clearly (this is the ‘’zero 
in’ point). 


Note: 1 The "’ze'o in” point can be easily located because 
the sould loses its clarity suddenly when the dial 
passes away from the “zero in” point. 


If a clear sound cannot be heard even by following the 
above procedure, it may be an indication that the signal is 
LSB. Set the MODE switch to LSB position. In this case, 
the method of setting the MAIN dial should be performed in 
reverse order. 


Note: 1. If the frequency of the other party is deviated after 
the zero in’ point has been obtained, set the RIT 
switch to ON and adjust the RIT knob. 

2. When ‘i.e RIT feature is used, the receiving fre- 
quency will be deviated from the transmitting fre- 
quency. Therefore, the RIT knob must be set to 
O” or the RIT switch to OFF before you start to 
transmit again. 


AM Mode 

AM waves cannot be demodulated in FM mode; also, 
they will be heard as a continuous beat noise in SSB mode. 
Optimum reception of AM signal is secured by tuning the 
transceiver in such a way as to maximize the deflection of 
the ''S” meter painter. Since the bandwidth of the receiver 
crystal filter is somewhat narrow because this filter is 
primarily for SSB reception, the sound output of the speaker 
may have its high pitch components suppressed and hence 
lack clarity. This can be remedied by shifting the receive 
frequency a little by using the RIT knob. The same effect 
can be produced by means of the MAIN dial but the use of 
this dial for that purpose is not recommendable because, 
should you do so, you will not be able to ‘zero in” your 
transmit frequency to the frequency of the other party. 

Where your transceiver and that of the other party are 
both TS-700A, it should be noted that, in AM mode, the 
transmit carrier * equency is 10.7006 MHz which is higher 
than the receive carrier frequency by 600 Hz. 

Accordingly, you first ‘zero in” your frequency to that 
of the other party by adjusting your MAIN dial and send out 
the signal, to which the other party will respond after 
possibly changing his frequency. If he should do so, the 
pointer of your ’’S” meter then would deflect down from the 


. initial maximum level indication; this drop must not be in- 


terpreted as a sign of trouble. In such a case, you are ex- 
pected to re-match your frequency to the new incoming 
frequency by using your RIT knob with the RIT switch set to 
ON (refer to Fig £ on page 14.) 
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4-2. TRANSMISSION 


Before transmitting, perform all the necessary 
procedures for optimum reception. Make sure that the radio 
waves you have selected does not interfere with other radio 
stations. 

Adjust the controls and knobs (DRIVE knob, FINAL 
knob, microphone VR, etc.) for transmission of good quality 
signals. Connect a 50-ohm dummy load or antenna to the 
transceiver before starting to adjust the various controls. 
The use of dummy load is recommended because this 
prevents the emission of disturbing signals. Use the dummy 
load, which is sized to dissipate about 20 watts of 
transmitter power. The tuning procedure should be com- 
pleted within the least time possible from the viewpoint of 
the life of the transceiver. Set the controls and knobs as 
shown in Table 3 below. 


Table 3. Initial settings of control on front panel 


Standby Switch 
RIT Switch 
MODE Switch 
RF GAIN Knob 
DRIVE Knob 
FINAL Knob 
RIT Knob 


Set for proper volume on reception 
Set for optimum squelch effect 
(do not set CAL to ON) 

BAND Switch 

FIX CH Switch 

DIAL SCALE 


Receive frequency ~~ Transmit frequency 


la 600Hz 
Party's station 


— Frequency 


Receive frequency set i 


_—Transmit frequency 
Your rege a te | ed [eR 


Receive frequency. ~— Transmit frequency 


Party’s station 


After “zero in” of the party’s station 


Transmit frequenc Receive frequenc 
q oa pe Gor q Hy 


Your station 


a 


Adjust receive frequency only with RIT knob. 


Fig. 5 AM Frequency Relationship 


CW Mode 

Turn BAND switch to your desired frequency 
(144—148 MHz). After turning MODE switch toCW posi- 
tion, shift STANDBY switch from REC to SEND position just 
to make sure that the meter pointer deflects and ON AIR 
lamp lights up, and then move back this switch to REC posi- 
tion. 

Under this condition, move STANDBY switch to SEND 
side and rotate DRIVE knob for maximum deflection of the 
meter pointer deflec:'on further. Repeat this manner a few 
times. 

The foregoing procedure should be carried out rapidly, 
without unnecessary long delay at each step. If the 
telegraphic key device has already been connected to the 
transceiver during aciustments, the device should be set in 
the “key-down” condition. Having adjusted the transceiver 
as above, you are now ready to use the key for CW com- 
munication. 


Other Modes 

When the trang7eiver is properly adjusted for operation 
in CW mode, it is ready for use in other modes (FM, LSB, 
USB and AM). Connect the microphone and speak after 
shifting the STANDBY switch to SEND position. Your voice 
will now be transmitted. 

Microphone gain adjustment for FM and SSB (USB, 
LSB) can be made by the gain adjusters which become 
accessible when the top lid of the transceiver case is remov- 
ed. The optimum setting position of these adjusters is about 
the midway position of their turning range (see Fig. 8). The 
microphone gain should preferably be reduced as small as 
possible to assure ood quality of transmission. In AM 
mode, optimum outp .t can be obtained by adjusting the AM 
CAR knob (see Fig. &) inside the transceiver until the meter 
indicates anywhere between "3" and ‘'5”. 


Make a loop of Imm tin 


plated wire Connect 20 resistors. 


Use 20 solid or RF resistors rated 
at 1k2 1W to compose a 502 20W 
dummy load. A 75 dummy load is 
composed by using |.5k@ resistors. 


Fig. 6 Composing the Dummy Load 


Set STANDBY switch to SEND. 


Adjust for maximum deflection 
of meter. 


POWER SEND 


BOUOU 


REC 


CW MODE 


OOO 


Turn these knobs Antenna 
for adjustment. 


\f key device is connected, the key 
must be in the down position. 


Fig. 7 Adjustment for Transmission in CW Mode 


PTT (push-to-talk) Operation 

By connecting the supplied microphone or any other 
microphone equipped with PTT switch (KENWOOD’s MC- 
50, etc.), the transceiver is readily used for PTT operation. 
For communication, depress PTT switch with STANDBY 
switch left in the REC position. 


4-3. FREQUENCY CALIBRATION (Fig. 9) 

To read correct frequencies, the MAIN dial must be 
calibrated previously by using the 100 kHz marker unit built 
in the transceiver. The marker unit is operative when 
SQUELCH knob is turned fully counterclockwise and CAL 
switch is set to ON. During the operation of the marker unit, 
the higher harmonics can be received over the entire band 
exactly at 100 kHz intervals. In this instance, the RF input 
circuit (relay) is deenergized and, therefore, external waves 
are scarcely received. 


AM CAR Knob 
FM MIC GAIN 


SSB MIC GAIN 


Ww Ww wy 


Fig. 8 Adjusting knobs inside Transceiver 


a 


Frequency Calibration for USB 

By rotating MAIN TUNING knob clockwise the beat 
tone of the marker unit changes from high to low pitch and 
finally disappears at zero-beat position. Hold the MAIN 
TUNING knob at this position, and displace the MAIN dial to 
bring the ‘O’’ graduation mark to the USB dial gauge (see 
Fig. 9-a). 


Note: The MAIN lial scale and its knob are held together by 
means of a spring and normally move together, but 
one can be displaced relative to the other by over- 
coming the friction due to the spring force when the 
knob is pressed lightly and turned. 


Frequency Calibration for LSB 

The method for LSB is similar to the above method for 
USB, the difference being that the knob is to.be turned 
counterclockwise for ‘zero-beat’’. Match the ’O” mark on 
the MAIN dial to the LSB dial gauge (see Fig. 9-b). 


soon eT ON 


| 

\ 

| 

| 

| 2 
CAL ~ : 
| 


LSB —yV p USB 


SQUELCH KNOB 


(a)USB (b) LSB 
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Fia. 9 Freauencyv Calihratian 


Note: Calibration for both USB and LSB is unnecessary; 
when the dial is calibrated for either one, it will 
automatically cover the other one. 


Frequency Calibration for CW 

The transmit frequency for this mode is about 900 Hz 
below that for the calibrated position for LSB. For calibra- 
tion, simply set the ‘O’ mark on MAIN dial against the 
triangle mark "'w*’ at the center of the dial gauge after 
calibrating according to the above method. 


Frequency Calibration for FM and AM 

Beating by the marker signal in the manner mentioned 
above does not occur in this calibration. The exact tuning 
point is obtained where the meter exhibits a maximum 
deflection by a carrier frequency. In calibrating for FM, use 
the marker signal. The position at which the center meter 
indicates the ’’O0” position is where the FM frequency is tun- 
ed correctly. Set the MAIN dial against the center position 
of the dial gauge as in the case of CW. 


4-4. READING THE FREQUENCIES 

Refer to Fig. 10. Approximate frequency can be read 
only on the sub-dial; however, the MAIN dial and dial 
gauges should be used if accurate reading on the order of 
1 kHz is required. 

When your transceiver is to be operated on CW mode, 
vary the beat frequency by turning the MAIN TUNING knob 
from higher side to lower side (counterclockwise rotation) 
while receiving the desired signal from the other party. 
Reduce the beat to zero by so turning the knob, and then 
rotate the knob upward (clockwise rotation) to obtain a beat 
frequency of about 900 Hz. Under this condition, read the 
frequency on the MAIN dial by referring to the triangle mark 
"w" Note that a beat frequency is present on both sides of 
the ‘'zero-beat’’ point; one is a strong main beat and the 
other is a weak residual beat. Be sure to go by the main 
beat in your tuning operation 


The frequency of USB in 
this illustration is 720 kHz. 
SUB-DIAL shows 700, 
MAIN DIAL shows 20. 

USB frequency = 

700 + 20 = 720 kHz 
This reading is to be added 
to the basic frequency 
selected by BAND switch. 
If BAND switch setting is 
“144 MHz,” and if MODE 
switch is in ‘‘USB,” then 
the operating frequency in 


this illustrated example is: 
144.720 MHz = 
(operating frequency) 
144.00 MHz + 720 kHz 


16 Fig. 10 Reading the Frequencies 


Note: Tuning in the residual beat will result in failure of 
zero in’ to the frequency of the other party. 
The residual beat can be easily discriminated from 
the main beat »ecause the '’S” meter deflects little 
even when the residual beat is tuned in about 
900 Hz. 


4-5. OPERATION WITH FIXED: CHANNEL 

The Model TS-700A has built-in semi-synthesizer 
crystal oscillator circuit for use in fixed channel operation, 
which is of great advantage where the transceiver has to be 
operated frequently on certain frequencies. Examples of 
such a situation are: operation in frequently used FM mode, 
mobile operation in SSB, communications based on 
schedules of the othe. party, mobile operation in a vehicle, 
etc: 

When FIX CH knob is switched from VFO to any of fix- 
ed channels, the channel indicator lamp lights up as long as 
the selected channel is loaded with a crystal. The FIX CH 
knob has a total of 11 fixed channel position; 1,2,3...11. 

The oscillation irequency of fixed channel crystal can 
be obtained from the following formula: 


Crystal Oscillator Frequency for FM, AM and CW 
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JOONDNOADNANNADNONNNNNDNNDNDANANANOANANNNN ANNONA NNNNANANNNNDNNY 
Crystal oscillator fre juency (MHz) = X — (125.10 + 
10.70) 
X = Desired operating frequency (MHz) 
125.10 (MHz) = Heterodyne frequency for 144 
MHz band 
10.70 (MHz) = Transmitter IF frequency 


INN. 


DINNDNNDRDDRDNDRDNNORNAG 
DDDDKDXNKDRDDDDDDODIN. 


NP 


RODOONOODONOOOOONOOANG AONE 


The TS-700A employs a MIX (synthesis) system. If 
crystals are arranged for 144 MHz band (144— 145 MHz), 
they are also used for 145 MHz (145—146 MHz), 
146 MHz -(146.-- 147-MHz) cand: 147) Mz 
(147—148 MHz) barids by switching the BAND switch, 
where the three places of decimals of the “MHz” figure 
remains the same. 

When crystals are arranged for 144.48 MHz, the fre- 
quencies obtained fer each band are as follows: 


DDNDKKNKDNDNDDDDRAARDRARDRDDKDRIDRDARRDRDRDRDRDRRDRDDRDRRARDRRDDKDRARARRDRDRORRRDRRDY 


Re 
144 MHz band 
144.48 — (125.10 + 10.70) = 8.68 MHz (crystal 
oscillator frequency) 


145 MHz band 

8.68 + (126.10 + 10.70) = 145.48 MHz 

126.10 MHz = HET (heterodyne) frequency for 145 
MHz band 


146 MHz band 
8.68 + (127.10 + 10.70) = 146.48 MHz 
127.10 MHz = HET frequency for 146 MHz band 


147 MHz band 
8.68 + (128.10 + 10.70) = 147.48 MHz 
128.10 MHz= HET frequency for 147MHz band 


DONNNONNNNNNANDNNDNNDNARKADNANDNDDNDONDDRDNDNDRNDDDXDRDNDDNDXG 


NG 


/ 


INDNNOXKRANKXNDRANDRDKDRNDNANDDRDNDIDRDDIDDRDRDRARRRARRRRRDRDRDRDRDRODDD 


iS 


DDNNXDDDNDNNDDINNNDNDDODNDDDNDNDRDKDNDNDNDIRRDRINDDRDRRNDDDRDRRNNDRDRRDNDNDYG 


Note: The transmitter carrier oscillator gives an IF frequen- 
cy of 10.7006 MHz in CW or AM mode. For prac- 
tical purposes, the fractional 600 Hz is too small to 
require a correction by means of the crystals to be 
put in the fixed oscillator circuit, and should be no 
cause for correction. 


Crystal Oscillator Frequency for SSB 

In SSB mode, your operating frequency will deviate by 
1.5 kHz from the center frequency of the filter if the frequen- 
cy of the crystal in a fixed oscillator circuit happens to be 
equal to that of FM. 

If you use the USB wave (which is dictated by the in- 
ternational amateur practice in 144 MHz band), select a 
crystal whose frequency is 1.5 kHz above that of FM. For 
LSB, however, the crystal frequency must be 1.5 kHz below 
that of FM. 


SG AADAXDAAKAKAODONDDARDDRDDDDDDONDDDDRIDDDODNDIDDRDDDDDRDDDDDDRDODODRDY 


DKDDNDXDDONNNOXDOXORONNDG 


Q 
S 


When crystals are arranged for 144.050 MHz of USB, 
the crystal oscillator frequency is as follows: 


44.050 — (125.100 + 10.700) + 0.0015 = 8.2515 
Hz (crystal oscillator frequency) 
.0015 stands for 1.5 kHz. 


s 


(S) 
DDDDKDRKDDNOARANANRARARR 


~ 


ie 


Note: When the crystal oscillator frequency is 9.200 MHz, 
the operating frequencies at 144, 145 and 146 MHz 
bands are 145.000, 146.000 and 147.000 MHz 
respectively and, therefore, cause no problems. 
However, if the same crystals are used for 147 MHz 
band, the operating frequency is 148.000 MHz: care 
should be used not to transmit with this 148 MHz 
frequency. Similarly, if the oscillator frequency is 
8.200 MHz the operating frequency is 144.00 MHz 
at 144 MHz band; do not transmit with this 
144 MHz frequency. 


4-6. HOWTO USE RIT 

The term ''F T” is a simplified expression of Receiver 
Incremental Tuning. The RIT feature enables you to shift the 
receive frequency by about +2 kHz without changing the 
transmit frequency, adjusting the receive frequency to the 
deviated frequency of the other party. 

Here is how to use RIT: Turn ON the RIT switch (RIT 
indicator lamp will light). Tune your receive frequency to 
that of the other party by adjusting the RIT knob. 

The transceiver tuned this way is off the TRANSCEIVE 
frequency (one and the same frequency for both transmis- 
sion and reception). To call out the other party during two- 
way communicat:9n when your transceiver is tuned as 
above, you must turn OFF the RIT switch. The procedures 
for RIT operation for each mode are given in Paragraph 4-1 
Reception. 


Note: 1. RIT is effective also for fixed channel operation. 
2. If the RIT switch is ON in SSB mode and the 
transceiver is operated while you are not noticing 
the receive frequency is deviated by 1— 2 kHz, you 

may not receive the signal of the other party. 


4-7. MOBILE OPERATION WITH EXTERNAL 
DC POW '!:R SUPPLY 

The TS-7004 operates also with DC 13.8V supplied 
from an external DC source, and is therefore adapted to duty 
on a vehicle. 

Whether the TS-700A is used as a fixed station or asa 
mobile station, the techniques of operating it remain the 
same. A more enjoyable use is possible in mobile applica- 
tion provided that you device one or two provisions as to the 
place or manner of installation. The place of use depends on 
where the operater is seated. 

If you are to operate your transceiver while driving the 
vehicle, then you should set up a proper mounting bracket 
right beside the driver's seat. You may locate the 
transceiver at the companion’s seat provided that is 
secured firmly by means of seat belt or the like so that it is 
prevented from falling down. 


Mobile Antenna 

There are many types of mobile antenna for 144 MHz 
band use. Most of them will do but a 1/4 wavelength whip 
or ground-plane antenna, or a 5/8 wavelength antenna is 
preferred. 
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Power Capacity 

The TS-700A draws about 4 amperes maximum when 
it is working with full power. This much current is easily 
supplied by any automobile battery. When the power is 
supplied from such a battery, it is recommended that the 
transceiver be operated while the automobile engine is in 
operation, in order to prevent over-discharge of the battery. 


Note: For safe driving of automobile, it is preferable that the 
transceiver be operated on fixed channels (prepare 
necessary crystal oscillators). 


4-8. REPEATER OPERATION 
Operating Frequency 

The 3-position REPEATER knob functions as follows: 
* OFF Position 
Both the transmit and receive frequencies are the same as 
indicated on the dial. 

NORMAL Position 
The dial frequency indicates the receive frequency. The 
transmit frequency is 600 kHz below (146 MHz band) or 
above (147 MHz band) the receive frequency. 
* REV Position 
The dial frequency indicates the transmit frequency. The 
receive frequency is 600 kHz below (146 MHz band) or 
above (147 MHz band) the transmit frequency. 

In many cases, repeater operation is effected at the 
NORMAL position of the REPEATER knob. For a repeater 
system whose transmit-receive frequency relationship is 
reversed, the repeater operation can be achieved by setting 
the REPEATER knob to the REV position. 

The REPEATER knob has no effect on 144 and 
145 MHz bands where the transmit and receive frequencies 
are always as indicated on the frequency dial. The frequen- 
cy relationship for each band is given on Table 4. 


Dial 
Band 
Frequency 


* 


Table 4 


REPEATER Band Knob Repeater Frequency 
OFF NORMAL [REV ___|_Range (Sub-Dial) 


147.6 O ~ 400 


*1. If the MAIN dial frequency is less than 600 kHz, the frequency at 
“600 kHz shift’ becomes less than 146.0 MHz which is not 
recommended for repeater operation. 

*2. If the MAIN dial frequency is higher than 400 kHz, the frequency 
at “600 kHz shift’ becomes more than 148.0 MHz. This means 
off-band operation if transmitter is operated at NORMAL position 
of REPEATER knob. 
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The available *epeater frequency range is_ block- 
marked on the upper side of the sub-dial and is graduated at 
30 kHz intervals so as to be used as an easy guide for tuning 
(see Fig.11). The relationship between the sub-dial and the 
transmit/receive frequencies is shown in Fig. 12. 


\ 
Graduated at 30kHz 
intervals 


aos ew 
2 


Repeater knob in NORMAL 


At REV position of repeater knob, 
| the relation-ship between transmit 
wd Ao and receive frequencies is reversed. 
Kee 


146MHz band repeater 
frequency range 


|47MHz band repeater 
freqency range 
—_—_ ol P 


500 
Sub-dial scale 


Fig. 12 


Repeater Operation 
The TS-700A = designed to operate with the repeater 
system of the following specifications: 
Frequency shift: +600 kHz 
Starting system: Carrier controlled type and tone 
burst type (oscillator element is 
optional.) 
When the TCNE switch is set to ON and the 
transceiver is set in FM transmitting mode by means of the 
STAND BY switch or microphone PTT switch, a tone burst 


a 


signal is emitted for a period of 0.5 to 1.0 second to start the 
repeater station into operation. 

Since the transceiver is factory adjusted for optimum 
repeater operation, it can be readily used simply by plugging 
in the tone oscillator element (optional accessory) to the 
socket of the FM IF unit (X48-1140-20). 

If your repeater station is such that the input frequency 
is 146.34 MHz (FM), output frequency is 146.94 MHz (FM) 
and the starting system is based on 1800 Hz tone burst 
signals, first insert a 1800 Hz tone oscillator element into 
the FM IF unit at the bottom of the chassis (see Fig. 13). 


Rubber cushion 
Clamper 

Insert tone oscillator unit and 

Tone oscillator then prese in the clamper 
firmly.To remove the oscillator 
unit, slide the clamper toward 
the left and lift it up. 
The oscillator unit will come 
off at the same time 


Fig. 13 FM IF Unit (X48-1140-20) 


Next, set the switches and knobs as shown in Table 5. 
If, at this time, the repeater station is already occupied by 
anyone, you will be able to receive the communication 
signals. 

lf the repeater station is unoccupied, you can transmit 
signals for repeater operation. If tone burst signal is not re- 
quired, set the TONE switch to OFF. To receive the input 
frequency of the repeater station, set the REPEATER switch 
to the REV position. 

If the input frequency of a repeater station is higher 
than its output frequency (this frequency relationship is 
reversed in 147 MHz band), set the REPEATER switch to 
REV and the repeater operation can be effected. If the 
switch is set to NORMAL, the input signal of a repeater 
station can be received. 


Table 5 


4-9. OSCAR ( \rtificial*Satellite) 
OPERATION 


At present, two amateur radio communication artificial 
satellites (No. 6 and No. 7) are travelling along the orbit of 
the earth. These satellites can also be used as your repeater 
stations. In repeater operation using such satellites, your 
TS-700A functions as a transmitter of 2m—>10m “up-link”’ 
repeater frequency or as a receiver of 70 cm>2m ‘‘down- 
link’ repeater frequency. The link frequencies in this opera- 
tion are given in Table 6 (page 20). 

An example of 2m>10m repeater operation using TS- 
700A and R-599 <7 our make is shown in Fig. 14 for your 
reference. 

Besides being used as shown in Fig. 14, the OSCAR 
satellites also provide you with various applications such as 
tracking of satellite orbit, use of beacon waves, etc., though 
you need special knowledge on the manner of operation, 
antenna installation and others which are somewhat 
different from those on the genera! amateur radio com- 
munication. With basic knowledge, you will be able to enjoy 
repeater communication through the amateur artificial 
satellites without difficulty. We suggest that you proceed 
with ‘on the air’ !+y referring to guide books available. 


OSCAR satellite 


Up-link (145 MHz band)= : 
- P= Down-link (29 MHz band) 
Cross type Yagi antenna, xe 


for DX QSO 
<.. Turn-style antenna 
for local QSO 


Speaker 


Fig. 14 OSCAR Operation (example) 
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Table 6 


REPEATER 


OSCAR NO. 7 


OSCAR NO. 6 


2m—>10m 


432.125 ~ 432.175 
MHz 


0) 
145.975 ~ 145.925 
MHz 


145.900 ~ 146.000 


MHz MHz 


B .e) 
29.450 ~ 29.550 


MHz MHz 


145.80 ~ 145.95 


29.40 ~ 29.50 


4-10. VOX OPERATION 


BEACON 


29.502 MHz (200 mW) 
145.975 MHz (200 mW) 


435.100 MHz (300 mW) 
29.450 MHz (200 mW) 


435.10 MHz (300 ~ 400 mW) 


GEN UNIT (X52-1080-21) 
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08 O10 SWITCHING 


For VOX operation connect the voice control unit VOX- 
3 (option), set the STANDBY switch to REC and turn the 
VOX GAIN control of VOX-3 to ON position. Adjust the 
VOX sensitivity with the VOX GAIN control. 
changeover between transmission and reception can be 
automatically accomplished by your 
transceiver set in the VOX receiving mode, adjust the ANTI 
VOX GAIN knob to prevent VOX-3 from being erroneously 
operated by the soui:d from the speaker. 
cessive tuning of the ANTI VOX GAIN knob will cause the 
ANT! VOX circuit to operate by the speaker noise, resulting 
in failure of smooth transmission. 
control for adjustment of the release time. For the details of 
the VOX operation, refer to the instruction book of VOX-3. 

When the transceiver is used in CW mode, be sure to 


The 


voice. With the 


Note that ex- 


Use the DELAY TIME 


set the VOX GAiN control to OFF position because 
otherwise VOX-3 wili remain operated. 
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Fig. 15 TS-700A Block Diagram 
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SECTION 5. CIRCUIT DESCRIPTION 
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5-1. Block Diagram 

The circuit block diagram of TS-700A is shown in Fig. 
15. Solid-state parts used in this model are: 71 transistors, 
17 FET’s, 6 IC’s and 137 diodes. Circuits are divided into in- 
dividual units according to the operating systems and all un- 
its, with the exception of band pass filters (BPF), are wired 
and built on printed-circuit boards. 

The receiver section operates as a single 
superheterodyne receiver in SSB mode and a double 
superheterodyne receiver in FM mode. The transmitter sec- 
tion is more versatile- it is a single conversion type and 
operates as a filter type unit in SSB mode, a unit with direct 
modulator using a variable reactance frequency shift ele- 
ment in FM mode. a unit of low power modulation system in 
AM, and as a unit of block bias keying system in CW mode. 


Crystal Oscillator Frequencies 


10.6985 MHz 
10.7015 MHz 
10.7006 MHz 
10.700 MHz 

125.100 MHz 
126.100 MHz 
127.100 MHz 
128.100 MHz 


Carrier unit 


Generator unit 


HET unit 


5-2. Unitized Circuits 
(1) Carrier Unit (X50-1160-00) 

This unit produces a carrier frequency for the generator 
unit during transmission but acts as a BFO for ring detection 
during reception. It is a two-transistor circuit with oscillator 
crystals and diodes. The diodes are for selecting the USB, 
LSB or CW crystal, depending on the mode of operation. 


(2) Generator Unit (X52-1080-21) 

The single-side-band (SSB) signal for transmission 
originates in this unit. Major components are a microphone 
amplifier, a two-transistor audio frequency amplifier, a ring 
modulator composed of 4 diodes, and a buffer. Other 
devices are: a low power modulator circuit for AM, a 
variable reactance frequency shift modulator for FM, a ring 
detector for SSB reception, an IF circuit for SSB, AM and 
CW, and an AM signal detector. 

During SSB operation, this unit generates a double- 
side-band (DSB) signals- this signal is injected into the 
crystal filter and comes out as an SSB signal. During CW 
operation, the ring modulator is forced into unbalanced con- 
dition by biasing with a DC voltage and, in the unbalanced 
condition, produces the carrier. 


(3) FM IF Unit (X48-1140-20) 
During reception, the input signal to this unit comes 


from the RX-NB unit. The signal passes through the 10.7 
MHz ceramic filter and is then mixed for 455 kHz- the 
signal passes through the 455 kHz ceramic filter and is fed 
to the 455 kHz IF stage, whose 455 kHz output undergoes 
FM detection in the limiter amplifier circuit. The detected 
output of the amplifier divides into two paths, one to the 
squelch circuit anc. the other to the gate circuit. The output 
of the squelch circuit enters the same gate circuit. Thus, 
generation of intermediate frequency and squelching action 
are the two main functions of this unit for FM operation. 
The unit also includes a tone burst circuit that generates a 
beat tone for repeater operation. 


(4) MIX Unit (X48-1130-21) 

This unit comprises a heterodyne mixer, voltage and 
power amplifiers for the transmitter section. The output of 
the generator unit enters this unit to get converted into a 
144 MHz signal by balanced mixing. This signal is then 
boosted to a hic;1er voltage level through the variable 
capacitance tuning circuit, and becomes substantially 
power-amplified by the pre-driver circuit. Block bias keying 
is effected by the balanced mixer and voltage amplifying FET 
for CW operation. The MIX unit also includes an ALC circuit. 


(5) FINAL Unit (X56-1140-01) 

This is a 10-watt power amplifier unit. All the 
necessary final circuits are built compactly on the chassis. A 
heat sink is also provided in this unit. 


(6) BPF Unit (X51-1090-21) 

The two functions of this unit are ‘‘antenna coupling” 
and “spurious sig::al removal’. It couples the transmitter 
and receiver to the antenna, and removes the spurious dur- 
ing transmission. The RF output level is detected in this un- 
it. 

(7) MARKER Unit (X50-1280-00) 

This unit is a circuit to generate the 100 kHz marker 
signal for calibration use. It holds a 10 MHz crystal os- 
cillator and a two-stage IC counter circuit to produce marker 
signals at 100 kHz intervals. 


(8) RX-NB Unit (X55-1120-00) 

This unit is “ne RF part of the receiver section, and 
includes a noise bianker circuit (NB). The received signal 
entering this unit passes through the RF amplifier, 
heterodyne mixer and the crystal filter circuit and is then fed 
to the IF circuit. 

When the iW& switch on the front panel is set to OFF, 
the unit functions as an IF circuit after the crystal filter. With 
this switch set to ON, the circuit through which the IF signal 
passes is opened or closed according to the leve! of noise 
component of the incoming signal. The noise is dis- 
criminated from the signal by transistors on the basis of 
amplitude and frecuency, more accurate noise detection and 
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removal can be effected, thus a clean information signal is 
obtained. 

Pulse noises (coming from ignition coils of cars) and 
others which are distinctly at variance with normal signals 
such as SSB in terms of frequency and amplitude are ac- 
curately detected and removed. Not to be confused with 
such noises are those resembling the normal signals: for ex- 
ample, noise signals due to corona discharge or high- 
frequency welders near-by or to high-power oscillations 
(whose frequencies are outside but close to the IF band) in 
adjacent apparatus are beyond the capability of the noise 
blanker circuit. In this case, the desired signal will be dis- 
torted with noise. The unit also includes adjusting circuits 
for “S”, “RF” and “center” meters. . 


(9) HET Unit (X50-1300-20) 

The 133 MHz band heterodyne frequencies are 
available from this unit. The output frequency is produced 
by mixing its 125 MHz with the 8 MHz input from the VFO 
unit or with the frequency available from any of the crystal 
oscillator fixed channels. The mixing circuit is of balanced 
type. A band-pass filter (BPF) circuit which follows is to pre- 
vent unwanted frequencies from leaking out of this unit. 


(10) VFO Unit (X40-1080-00) 

A perfectly shielded VFO consists of 2 FET’s, 2 
transistors and 2 diodes. It is extremely stable, equivalent to 
that of the TS-900. Its adjustments are highly delicate; too 
delicate for a person not skilled to attempt any re- 
adjustment. For this reason, the user is advised not to dis- 
turb the setting of this unit; the warranty on this model is 
conditioned on the original setting. 


(11) AF Unit (X49-1060-00) 

This audio amplifier unit drives the speaker. The 
received signal, modulated, flows through 2 stages of band- 
pass amplification, 2 stages of AF amplification and 1 stage 
of complementary amplification. The load impedance is 8 
ohms. 


(12) Power Supply Unit (X43-1120-00) 

An AC bridge rectifier is included in this power supply 
unit to make it meet both AC and DC needs. The DC 20V 
supply to the FINAL and AF units is produced by means of a 
voltage multiplier circuit working with a DC 13.8V input. 
The regulated 9V supply is made available by an IC through 
DC 13.8V. The above units are connected to each another 
through the individual terminals properly marked for easy 
identification. As a rule, the marking on each terminal cor- 
responds to the name of the part of the units as shown in the 
table 7 below: 
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Table 7 


Marking 


Description 


13.8V 

QV 

—6V 

Earth 
Transmitter section 


Receiver section 
Variable resistor 
Input 

Output 

Relay 

Switch 

Pilot lamp 
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SECTION 6. ACCESSORIES 
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6-1. Accessories 

For more enjoyable operation of your TS-700A, the 
following accessories are available from your dealer on op- 
tional basis: 


* Communication type microphone MC-50 
A uni-directional dynamic microphone exclusively desig- 
ned for amateur radio band equipment, featuring excel- 
lent performance when used in noisey locations or used 
in VOX mode. Provided with a lock-in type PTT switch. 
the output impedance is switchable between 50 k{? and 
600 ki). 


* Ham clock HC-2 
A clock graduated in 24-hour system on the time dial 
with main prefixes for convenience of use for ham fans. 
Operates continuously for more than 1 year with one 
UM-1 dry battery. 


* Tone oscillator unit 


1800 Hz 
1950 Hz 
2000 Hz 
2100 Hz 
2200 Hz 
2250 Hz 
2400 Hz 
2550 Hz 


Frequency: 


TS-700A 


Ones VOX Unit 


VOX Terminal 


6-2. Connection of VOX Unit 

Your TS-700A can be readily connected to the VOX 
circuit (VOX-3). This connection permits the changeover 
between transmission and reception automatically by your 
voice fed into the microphone without using the standby 
switch or the microphone switch, making your QSO more 
enjoyable. 


VOX-3 (option) 

VOX-3 can be used simply by connecting the cord 
(supplied with V«..X-3) to the VOX socket at the rear panel of 
the transceiver- no tools are required. The standby circuit 
of TS-700A is shown in Fig. 16 for reference. 


Use of VOX-3 

To operate the transceiver in combination with VOX-3, 
first set the STANDBY switch to REC and then turn the VOX 
GAIN knob of VOX-3 to ON position- VOX-3 is now ready 
for operation. Speak into the microphone and the 
transceiver is automatically set in the transmitting mode. If 
the transceiver fails to shift to the transmitting mode 
smoothly, adjust ‘he VOX GAIN knob. Stop your talking into 
the microphone and the transceiver is again set in the 
receiving mode. The time required for the transceiver to 
shift from transmission to reception can be adjusted by the 
DELAY knob as desired. If VOX-3 is activated by the sound 
fed through the speaker to the microphone during reception, 
adjust the ANT; VOX knob. If VOX-3 is not used or the 
transceiver is to be operated in CW mode, the VOX GAIN 
knob must be set in the OFF position. 


VOX Plug 


@-~---- 
———— — — ~— 
as a ad ss 


MIC AF pc 13V 
OUT8O 


Fig. 16 Connection of VOX-3 and Circuit Diagram VOX Terminal 
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Your Model TS-700A is factory adjusted prior to 
shipment and no further adjustments are required. 
However, if any trouble is encountered, please send it to 
your dealer. 

Frequency Adjustment 

When fixed channel crystal oscillators are added in the 
transceiver, adjust their frequencies as outlined below (the 
relationship between the markings on the FIX CH knob and 
the crystal oscillator sockets are shown in Fig. 17): 

1. Remove the two screws securing the top face of the 
case. Pull up the two grommets and open the top lid. 

2. Connect a frequency counter to the point TP2 (Fig. 18) in 
HET unit (X50-1300-20). The frequency counter 
should be capable of reading up to 10 MHz. 

3. Adjust the trimmers (TC1 ~ TC11) corresponding to the 
newly used crystal oscillator sockets to produce the 
desired oscillator frequencies (refer to Paragraph 4-5 
“Operation with Fixed Channels’). 


Table 8 


fo(MHz) ieee crystal oscillator frequency 


for FM, AM, and CW. 


fuse (MHZ) -..s00ccec: crystal oscillator frequency 
for USB. 

frsei(Mbz) eee crystal oscillator frequency 
for LSB. 


KAMAZ) 3 hte. oe tes desired operating frequency 

BAND 1: 

fo =X — (125.10 + 10.70) (MHz) 
BAND 2: 

fo =X — (126.10 + 10.70) (MHz) 
BAND 3: 

fo =X — (127.10 + 10.70) (MHz) 
BAND 4: 


fo = X — (128.10 + 10.70) (MHz) 


Markings on FIX 
CH Knob 


/ 
©—1c10[10}— Marking FIX 
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For NORMAL position of REPEATER switch (for REV posi- 
tion, the above “fo” are applied). 


BAND 3: 

fo =X — (126.50 + 10.70) (MHz) 
BAND 4: 

fo = X — (128.70 + 10.70) (MHz) 
BAND 1: 


fusB = x — (125.100 + 10.700 — 0.0015( (MHz) 
BAND 2: 

fusB = x — (126.100 + 10.700 — 0.0015) (MHz) 
BAND 3: ‘ 

fusB = x — (127.100 + 10.700 — 0.0015) (MHz) 
BAND 4: 

fusB = x — (128. 00 + 10.700 — 0.0015) (MHz) 
BAND 1: 

fuss = X — (125.100 + 10.700 + 0.0015) (MHz) 
BAND 2: 

fuss =X — (126.100 + 10.700 + 0.0015) (MHz) 
BAND 3: 

fiss =X — (127.100 + 10.700 + 0.0015) (MHz) 
BAND 4: 

fuss =X — (128.100 + 10.700 + 0.0015) (MHz) 


* Specifications for “rystal Oscillator Unit (option) 
Type: HC-25/U 
Order of oscillation wave:Fundamenta!l wave 
Frequency: 8.200 ~ 9.200 MHz 
Oscillation circuit: Cl meter 
Oscillating condition: 32 pf (parallel capacity)/25Q or 
less (effective resistance) 
Electrical characteristics: 
* Operating temperature 
= 20° Ci--2-- 6020 
* Allowable frequency deviation 
Within +3 x 10° (25°C) 
* Frequencyvs. temp zrature characteristic: 
Within +3 x 10° + (0 ~ 50°C) 


o 000 0 
900000 


| 
| 000000) a 


Fig 18 HET Unit ‘X50-1300-20) 
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SECTION 8. TROUBLESHOOTING 
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The symptoms listed below are in no way indications that the transceiver is defective. If trouble with the transceiver can- 


not be remedied even after the following checks have been performed, consult your dealer or your nearest service station. 


SYMPTOM POSSIBLE CAUSES REMEDY 


Turning on POWER switch will 1. AC power cord is not fully inserted | 1. Firmly insert the plug of the cord 
9g 


not light up pilot lamp. into the connector. into the connector. 
2. Improper connection of power cord. | 2. Plug in the cord fully. 
3. Fuse is blown out. , 3. Replace the fuse (if new fuse blows, 


the transceiver needs repair). 


Antenna is properly installed but | 1. PTT switch on the microphone is in | 1. Turn PTT switch to “receive” posi- 


the transceiver will not receive “talk” position. tion. 
signals. 2. FIX CH switch is set in empty | 2. Rotate the switch to VFO position 
channel position. or to a channel position where the 
3. CAL switch is set in ON position. channel indicator lamp lights. 
| 3. Turn CAL switch (SQUELCH knob) 
Bae clockwise for OFF position. 
No background noise from the 1. Squelch circuit is in service. -Turn SQUELCH knob fully 
speaker in FM mode. counterclockwise. (not CAL) 
Transceiver is connected to 1. RF GAIN control is set too low. . Turn RF GAIN control fully 
antenna, but no signal is received clockwise. 


while “’S” meter pointer remains 


deflected. | 


Even in the absence of signal, ’’S” 
meter pointer remains deflected. 


RF GAIN control is set too low. 


{ 
| 1. Turn RF GAIN control fully 
METER switch is set to CEN posi- clockwise (if meter indication 


pO — 


tion in FM mode. remains the same, the transceiver is 


defective). 


I 2. Set METER switch to ’S” position. 
SSB signal is being received but 1. Transceiver is set for a wrong side- | 1. Shift MODE switch to USB or io 
| 


speaker output remains un- band. LSB. 

intelligible. 

RIT knob is ineffective in fine tur- 1. RIT switch is in OFF position. 1. Set the switch to ON position. 
ning. 


There is a frequency lag between 1. RIT knob is not in the ‘’O” position 


. Set RIT switch to OFF, or set RIT 
transmission and reception. while RIT switch is ON. : 


knob to ‘‘O” position. 


Noise blanker circuit is not fully 
effective in suppressing noise. 


. Strong signal exists close to the 
operating frequency. 

2. Some interfering noise similar to 
SSB signal in waveform is coming 

in from a nearby source (such as 

high-frequency welder or corona 

discharging device). 


No RF power. 1. Absence of 9-pin MT plug in VOX | 1. Firmly connect the MT plug. 
socket. 2. Turn clockwise the CAL. 
2. CAL switch is set in ON position. 
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ev 


SYMPTOM POSSIBLE CAUSES 
No or litthke AM output 1. AM carrier VR is in the minimum 
position. 
a Es 


Incoming signal is not attenuated 
at the ON position of CAL knob. 


No output in SSB mode. 


1. Absence of 9-pin MT plug in VOX 
socket. 


1. Microphone plug is improperly con- 
nected into the microphone jack. 
2. SSB mic volume (MIC 2) is set too 


ie low. 
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Too small a modulation factor in 
FM mode. 


1. FM mic volume (MIC 1) is set too 1. 
low. 


REMEDY 


1. Adjust AM carrier VR for suitable 
output by turning it clockwise 
(about “5” position on the RF 

meter). 


1. Fit the MT plug to the socket. 


1. Firmly connect the microphone 
plug. 

2. Turn clockwise MIC 2 volume in 
transceiver. 


Turn clockwise MIC 1 volume in 
transceiver. 


ae, 


PUD CHD DED COREDD CURLED AOREDO~eDNEDO~ CORDED +GODEED-@NURDdoaUBEDD—COGHUD-cOHLGD-CLODOD-COTEDD GALT DD~GEUDDWCUSUED~ ONE EDDKd ADVUD<DI0D+CSDNLDHGRDAGD- CHD DDD CODDDD=CODLOD-GHEDND-AURGED= AUN GED -CU ODED -AGELUD~CENEED-CERUDD-CUO EDD CREED D~GOEEDD GERD ED GND DD ebb ISD ~ceENED 


TOP & BOTTOM VIEW OF THE TS-700A 


D> <GGREED~CONEED<OHORDD SOUR DDD ~CORERD<CHUEODHGODDRD~4EDNSDoORSEOD HG QGGD~CENDDDoCOLLEDoOPEDDD-GEULDDHCEDEED=CUDUED>CRODDD=CSEEDD©CUSEOD“CREDSD=CDNUED=CEGURD=CRERED~CEDEDD<CLEUGD-COEOROHUDEED DY “RCUSE=SRODEDH-ORELDDHGHGESDHCUOEEDoCOREAD-GRRDED~ONEURD-CUBEOD-CODERDH~CURODD~CLODDD-COULDDHCAREDDHONEEDDeCURRDD-OUUBD 


OEND~OGERD CASTRO ah END~CHEGND-C0UED, 


2th -atiy 
Doaneity-cusee 


HET UNIT 
(X50- 1300-20) 


BPF UNIT 
(X51-1090-21) 


FIX. CHANNEL 
TRIMMER 


FIX. CHANNEL 
CRYSTAL SOCKET 


SSB MIC GAIN 


RX NB UNIT 
(X55-1120-00) 


Aidddd | 


MIX UNIT UNIT FM MIC GAIN 


(X 48-1 130-21) 


iy 


VFO UNIT 
(X40- 1080-00) 


AM CAR KNOB 


esa cen estes! SPEAKER JACK 


6609 G06 9 


DC FUSE (2A) 


OR eee ee e2ee2eeene 

PRIX HPOSPOSOROHAECHOROR SEO ROR Ee} 

POSORORECHACHSOCCHE SHORES 
SEOENRADOR MAD 


POWER TRANSFORMER POWER SUPPLY UNIT (X43-1120-00) 


TONE OSCILLATOR (OPTIONAL) 


FM IF UNIT CAR. UNIT 
(X 48- 1140-20) (X50- 1 160-00) 
MARKER UNIT 
(X 50- 1280-00) 
AF UNIT 


(X 49- 1060-00) 


FINAL UNIT 
(X56-1 140-01) 


GENERATOR UNIT 
(X52- 1080-2!) 


28 


R29 39K 


POUL ee | 


3 
Fs 
ar -ctncannes-antpseatiaesarte 


apis 55-0 ~S8-b 
aaa RIT SW 


i) 
$é-1 


R30 47K 


REPEATER SW 
v 8 


"Yr PL2-5 D101~10311N6O 


r D101 : biog Di03}ov 


~ 


Ril4 3.9K 


)] x 3 S [rrr |ri2 fers 
. > 23 (3) (3) | 130 nol ef 70 50 
ts (e g BAND |MAIN |METER | re0.210 oD el] 68160 
67ITO(A) & | zeal fiiefia] 4c 
1 2SCT33(Y) | 
CAR UNIT RL2 
(X50-1160-00) he. al 
1S Ca ee ae 
Lim 


OG 


“Tor 


ae Fie ames C1! | 02, 


ON SEND CEN ON ON ON 

° fe} ° ° ° ° 
| OFF REC Ss OFF OFF OFF la 

Si $2 Ss: Sé4 Ss $6 we 
| PoweR sTS8Y METER NB RIT TONE 
L_s¥___ sw sw SW SW 


Pe ee ate 1080-00) 


§ 
yl c4.22P QII, qe 


CY jap |S oft 


01,2: 1N6O 


? AC 13V SA 
(OC 13.8V 4A) 


=e 
a 
& 2 
~ 9, = 

mrt th” : H 

13) fag i: x | ext R23, 100K?” 2 
=| ERE TTT @ 
agov-1a L ACaAGE OI” __}6x¥ Qiol at,3,10:28c733() 02,7,8:2SC734(¥) RL2S510 PLE 
; __ | 04,12:280235(Y) 05:288405 Qe:2sae7ITO(8) % ce onan f2 


RIV TFLATK 
2 TCI~11:20P 


a ee oe 


SW __x42-1080-20___¥42-1080-00__} 


POWER SUPPLY (X43-1120-00)__ 


Q932SA495(OorY) Q11:MFC4060A 
O1:DS-IOBN-L_D2,3:UOS5B(YEL) 04, 


2 
a =) 
self 
ae Ko) 
BE Ts 
olw 2 
2 \o54 
Oe 4 x 
Me Oy} ty. 
33 OP 
FF Q¥ ak 
” Oe OU), 


Q1 :2SC388A Q9 :2SC733(Y) 
Q2,8:25C460(B) | Qio:esc735(Y) | 
Q3 ;SN76514N 
Q4 :3SK41(L) 
Q5~7: 2SC458(B) 


4 


CONNECTION 


32SC460(B) D1~7:1S1555 
3!2S8C733(Y) 


ae (Xx56-1140-01) 

ON ON GN 
me) OD <> 
ia By K 


Q1:2SA562(Y) 04,5:T034908P 
Q2:2S8C458(B) 01,2:1S1555 


Q3:2SA495(Y) D3 


BPF UNIT 
(X51-1030-21) 
Dizissie SANT 


rae 
VCL 3P 


Rit 


+BZ-052 


J] 
PHONES 
RL2-4 16 
9 re’ 
“ J2 
Ds oh aro |} ext sp 
u 00 +O ©) x7. ‘ 
Wz-062 v5 LY 
BEcayt. h e 


SOK(A) 
° © Q1,2:2SC733(0)| 
| 8 Q332SC373 J3 es 
che—acb Q4:2SC734(Y) | Q6:2SAE7ITD(A) 


ae rp Q5:2SC1061(A) | DI~6:1S1555_07:M8513A-D 


- 
| 
| 
| 
| 


> FAE 


TH-1: SDT-06 
AV, Slow] AF UNIT(X49-1060-00).) 
if hee %  . CapRapjOoRseeeo IS 
Bee Rls Hl Ole? 
SIS Pe MOSS SINS 8 be 
g aT el len] Pl 2 pee evay 
Seeng yore, R2) [ge at : 
“La Kan ay || Eten 
SH) § 
cig [EHO Broo 
pageeis (Biers) | FP 
Oe OS Ew GND 
G & 
clhisov04 = & ; 
Ti8 5 | 
8 cB 


So ? tS > 
RO 8 

FMBY 4,7 KE fi 
TGNDY cs tm" 


3] 
ow 


= © 


Ci 1000 35V 


© 
VR2 1K (8) 
(oOvANl 44 


Ri2 2.2K) 


oO 
~a 
co 


RIT RIS 
5.6K 4.7K 


5,7 :VO6B(YEL) 06:WZ-061 D9:IN6O 


R17 470K DSD. 


01,2,7,8 
03~6,9~12,14! 11555 


| 


| 


TS-700A 


nae 


AUDD~CHDTLD-CORERD AUER CORED OO REDD-~COREED CO DELD GEER DH GEEEDD-COREUD~COBENDoCHONED CDEUDD AEN D-GRUEDDOCUEED=~GEUGDD CURED <CDDGD+CSOESD-GUDUGH-CHDDDD-CORUE DH GODERD- GEO DODHcHRGEDmadbbOn~cOntD QUEER CLEED—CHRUDD=<CUOHDD ARTO D—CUTUUD-CLODDD AOD EDD~OHNIDD~CHEDODH UNDER MO NUDED-GOSEB Do GbDIUO RROD DH CUEO Dy 


TOP & BOTTOM VIEW OF THE TS-700A 


VHLD <6GNTI-COHEADoSHEADY-OPEDDD<COBERD<aNTEDDHCODERD~4HDNSD©CRTLOD=aNgUUD-AUEORD-aUERDHOREDDDoAEUEDD=CRDEND<CUPOEDHCOODND=ORRDODHOUELDD-CEEDSD=COELED-CbUED=COLGEDoCEOTED=ChUODO~CRORRDOCHELDD “2° 0St-SRODOD-ODELSDHCECESDWGEORDD-CURDEDHGDLIUD~OEEEDD ~ GORD dD -OODEDD~CURODD@CUUDDD-CHEEDDoCABDEPrOHBEDD CURRED <OH ORR 


No stendn-cbnsny: 


HET UNIT 
(xX 50- 1300-20) 


BPF UNIT 
(X51-1090-21) 


FIX. CHANNEL 
TRIMMER 


FIX. CHANNEL 
CRYSTAL SOCKET 


SSB MIC GAIN 


RX NB UNIT 
(X55-1120-00) 


MIX UNIT UNIT FM MIC GAIN 
(X 48-1130-21) 
VFO UNIT 
(X40- 1080-00) 


AM CAR KNOB 


DC FUSE (2A) SPEAKER JACK 


en reeee! 
FRESCO OREN ROG 
SOON eeee 


POWER TRANSFORMER POWER SUPPLY UNIT (X43-1120-00) 


TONE OSCILLATOR (OPTIONAL) 


FM IF UNIT 
(X 48- 1140-20) 


CAR. UNIT 
(X50- 1160-00) 


MARKER UNIT 
(xX 50- 1280-00) 


AF UNIT 
(X 49- 1060-00) 


FINAL UNIT 
(X 56-1 140-01) 


GENERATOR UNIT 
(X52- 1080-2!) 


28 


8-1 | BANO SW S8-2 


ow” Sw2-1 o ~~ Siw02-2 
\ | | REPEATER sw 
up! , as 


mPL2-S D101~103:1N60 


R57 IKi19 Im 


4.7K 


GND pi~23,29,30:1S1555 [eo [SSSI GAO RE OK) 9 VRS, JOKW. , EMMICGAIN] Se 
Ql :2sc3B8A  [Q9:2Sc733(¥) 024~28:1S2208(3) Eh" wae ee 7: a 
x Q2,8:2SC460(8) | Qi0:2SC735(Y)_031~33:IN6O__ | CHINO, p—< ab | GEN UNIT (X52-1080-21) os oh 
= = deel swe IW JGNO___ FM aD i} SE eas eiccens omen omomy 2 $8 
= : ES ene ie R20 ‘i 
= Q5~7: 286458(8) ii eae aii [2 30 Coe 33 rus eh G4 ye 
ELLIE 


32 31018 8 


WN 


139 nop 60 79 50 
lef2ig sf] fp 


q BO RL 
nook G 9 
g ¥ 744.7 SOV ee 
ees SHAT et ia) | [Tes Oe: be ps tum |, | Mae 
ee see <j TOO LOO 
REC SENO é is 5 3 AJ ALC h 
CAR UNIT | RL2 CONNECTION $1 4% . Di 34 LS 5 we-oez__ se LY 
er Bath Soto of Ge La ee Has 3{f |e 
uss =a pas CY , Sa No "BS 31 ee TTT TTT ° 9 Q1,2:2SC733(0) = 
A ox S] té im Wa IRN bt Giisy ' & ? Q3:2SC373 = 
Sens 7 Lo l els 3g 10K D8C45.001 deeb Q4:2SC734(Y) | Q6:2SAG7ITD (A) 
2 ) | o—¢ BS S43 py ane de—eb Q5:25C1061(A) | DI~6:1S1555_O7:MB5ISA-D 
SS qe) a SV poo SS 1m a , fy @)s i 
> , OO 
TETKK BL oghadia AST 4 ithe Mihm | | I Seeseiee 8407 FOS 
als, de st GND Crt 8 em) SOF | MLB Im : 


R4 1.8K 


Q 
Q2,3:2SC733(Y) 


arn | 


bo ae 
NS. 
i Pe el ga Ne oF COM == = as) dé se Si 
OM SEND CEN ON ON ON 144MHz BAND REV POSITION e 28 a ME 
° ° ° ° ° ° : | POSITION $102-1~4 mn G38 TRO TOOK sil | | a arm 
eee or ag” oe” i 8 | | S8-1~8 BANOSW REPEATER SW ag rary jor) [8 oF FG 
OFF = REC s OFF OFF —s«OOFF i Sie eee fe er ete pete oe 47K Ras ORD bg L__ ClO 1 SOV 
Si pe a S4 Ss Sé ake | ie Rene 3 FOF, RT 47K Riera 
POWER ER NB RIT TONE 3.8 VANE SYAMC 0 a an, nen EE GR asoscaco(a)””S:«CC AG. sot: z 
-1080- -1050-~ d Qi :28c1000(6R) [*’ 20 Q5,7,8 :2SC460(8) Q17 :2SK30(0) 08~14: 181587 
er ee Se Xe 00 20) HAE 1080-00 5 Pe TOKE), Q2,3,4~16: 250731") MRO, 11" 238K35(GRorBL) D1,2,7,16~23,26,31: 181555 015 182208 
VFO UNIT (X40-1080-00) H AMCARLEVELI™ Q4 !TA7O61AP—' [RFE GAIN) 8} Jee SKF we fe 03~6,24,25,27~30: IN6O 032 :VO6C 
|) Sa SRE er an a a Re -—— : Q9 
13. Im C6 im i3mA |ov 


a Eta fe aS) tree 


facia. =x or 3 
J) ca 20P Qi), # 26 18 Jer ‘eg Q4 Tie, ay 


aa 
EA | i nes ole BLE = oa 
22 | ohh sais i D2igF 42 af esl Sema m 
FR eRstresice| fe 29 8 | Piers . — 
| me | 885 sees 2 5 Bh ooh % 7 Rid 100 2 | =e MKaD GIND PEPE me P33 RX NB UNIT (X55-1120-00) FM IF UNI (X48=1140-20) a 
& Se ee ed ae [ai,2:3sK22(¥) Q3,4:25C460(B) | Ti T2 oye oe e 28 5B ie C21 190} % ¥ Jvs0 as 
D1,2: 1N6O Cr 6O [idles [ be E) B@Saeia HL) +: ELT. 3Ie [ae sh 
POWER SUPPLY (X43-1120-00) : 20V 1 ied rs SI} S| ta J / p Fi eae 
I i caterlsahr' YG82lL eisleler Tio} 1 ela asl s ‘el LESH 3] 0 m \ i Sat 
‘ d PLOT SEsFeT T | Togs feet SESS VETO! EL & 2 = 
d Cl ep 7719) 0| Syne 1 SAGD, co Ra i ich m0 10} % g 1m Ss 
2 & ee ad an 5) BREE mn oO £12 | oF uta y , Sastre 
mr R14 OK 8 pls al 8 eae o8F SOF, Ft | e,OTS &  &s48 | 
gi bel 
el ges SEE ot i 
5 10%}, GPF TP 
df g =| 
15s) Comer aera alco dl 
| Cee aii pa 
S52 gq He pes ge 
i % |e | Af B ge eR re 2, Al ¥ 2 Ines 
4 4 oO 
SE Fe? x7 [rae R23 470K i) 8 = a ae «|Z a) Shares & 
é = ey | a ee) so fas 100 24° 38 OFFQ GON Sy ots 
tre} 1A r : asa 
s 7 [pw x Tea 8 Ly z | & | Rag.pens” 
Y =o x| i. Ea ea 8 
ASF I)|| | Siee| «ates sta) 
2 a BSS 0H 3] OS ROYERE 8 Ke 8 
é RXB O O - Cnn ss O ome He A ee ee ‘ N35, 7 
2ARO lay H | MCT PM cen SMey SM3 SM]+ RWMLC}Q1,.2:3SK41(M)or3SK40(M) Q7 : TA7O45M(R). Nf 2182208 os 8 Oo; "5a 
, . RS wr: : Q3 :3SK35(GR Qe :28C460(B) £18816 3- aS nenanGial oo be ance ssh ET RT ORE AS 
ERAS PE Ae ERE OES CK Fo 3) | Pera o p sever) 24 Scersicn oe 10:2SC733(") D6,7,10~12:1N6O Q1~3,7 :28C460(8) Q8,9,11M17 250: 733{Y) QU. 01,2,7,8 2 IN6O 013: W2Z-061 
Se O10! a1,3,10:28C733(Y) 02,7,8:2SC734(Y) RLO3 10 PLG or \k-0 MODE SW” a5" 22S5A495(OorY) : dB 2781555 Q4~6 225C0458(B) aid "2sas62(y) WITH SW 03~6,9~™12,14: 1S1555 
Z ” Q4,12:28D235(Y) Q5:2SB405 Q6:2SA671TD(B) ole ON AIR Soon ee METER SW. = OO -- 
Q9:2SA495(OorY) Q11:MFC4060A ER SW 


e = 
01:DS-IOBN-L D2,35UO5B(YEL) 04,5,7 :VO6B(YEL) 06:WZ-061 D9;INGO TS-700A 


(eel == : ea s Za | FOR 
2 § Bou St-1~5 | TOOK] SOO 2 ELF IC 
1 :2SC460(B) D1~7:1S1555 | CHI POSITION MODE SW ES : - f 
$9-1,2 FIX CH SW a GE Des Qe as 57a : 
| : ea x 3} A/ 20/8] |nzs| [94 - 3 3 : 
| oA 146 a NORMAL REV : Ste gh Uy AR Lm 5 { Be 5 ic = te o 7 x br } && i 
a hy : Ye | el 4S * : 


Ramee 
a . 3SK40(LorM 
[Sh ——— + J —— sl 
ed a = St 
Jeno | sail ~ 


» 
ane “eepuppeeeannnccaceeneeteuny cancun cunttn canntacannbes MUU cANEE CN AHHH AHEAD CAEN AHA CEU CENA ED EANGEEE NERO eEUUD scanty cenenncenngnpoqg HP PAARUDD<EDUEUOSAUDLUDCATNAEDCHEGNDCEDTNOsQUUUUSCHNADD CHEEEDSCUUEDO>CUDEAD oeHNDLDcenNAHH=cEEEED<44LEDe@HDHED 


| TS-700A SCHEMATIC DIAGRAM 


Pee) 
sae TONNE CAEN CANA canetn Teta UUUNocantny QUAND oAEENLAHENDD CUDNEY UL RHEL AMHODDHEDEEDOAHHADDSCAUUND UENO SODUDDDocaHhtotatayosnpnnneagpnpegqy *eUUUOPOREEREOAUNIOD CUED <CEUNNO~<UUEEDCOUANO~QUOULD<AHNUHO=OOQUGDsc4EBHoo«QuUDoscenntosetH4NyscoUEtDsaNH4HDs<QUEtO“444HE 


SU 


HW 
0 


Sear Se fo ‘ -1140- BPF UNIT 
Bit We nas ar are, — FINAL UNIT(X56-1140-01) (st abee-2n) 
7 BAS] “es OO 2 », be HET UNIT ‘eal eH ae a PA aut D1:ISSI6 J5 ANT 
[as eee PY Tae 4 - D1 
ea totes | Le 
2%, ch 
s Hit i) 
R AAl ieley | Q 
8 Q N 3} ra @) cB 
a! 8 
ak et Srett| SL: 
2) pak Parent 


Q1:2N5641, 02:2N5642 
Q3:2S8C733(¥) 01,2,3:1S1555 MKR UNIT 
= == (X50-1280-00) 


Oreste es | 


g > 
~~ GNOL_ HALE Q1,2,3:3SK41(LorMor 3SK40(LorM) 3 “2 
a ¥ 3 Q4:2SC998 Q5:2SC733(Y) Q6:2SC38B8A “ rs 
alo® 01,36: 1S2208 02,7:151555 08,9:1N6O — 
Nee SS A ee ET a} 7 
BSF © 
2 Oc 


TS 
ri 


20 C23 Ip 
150V.11. 100m 1 50¥ 


Boats 


ey 
c7 wevidy 1 a 


S L3 lou | Q1:2SA562(Y) 04,5:T034908P 
egsst SLS 8 Q2:2SC458(B) 01,2:1S1555 yy 
718 5) “TST aT of} BES9 | Q3:2SA495(Y) D3 :BzZ-052 || °547 of )) 
zl oo os ° 
ay rm tm mee a= PHONES 


N 


T5v 


1 <o7 cw COM \ 
een CW POSITION — nal, {I 


Ol L3 Im 


[on PP Dao a 


PU ESTEE 


IC 


REUSE 


bSB—— 4 pus 


Hie 
ages 


PIN 


degen 
RENIN ieee 


Gate 
AUN 


UE 


TS-700A OPERATING MANUAL 


SECTION 1. 

SECTION 2. 
251. 
2) 
2:9) 
2-4. 
2-5. 
2-6. 
257 
2-8. 


SECTION 3. 


SECTION 4. 


427, 
4-8. 
4-9. 


CONTENTS 


SPECIFICATIONS wicinic ssc voccws es exvnendta ects memes ee (at nedean ake tien necaane utara oa 3 
FEATURES ssseiiiis 5c ivncntnins. da tvad consi tucege oe nana > Aco Caine te gitar be creamer 4 
INSTALEA TION sspcsccanc sovtacys ives cntberegtags rarnetechh .neneen iieaib ere rae Rares ees. 6 
Accessories 

Operating Location 
Power Supply Connection 
Antenna Connection 
Microphone 

Sending Key 

External Speaker 

VOX connection 

MIC Hook 

OPERATING: CON TROES 3.ceccescpasccthnnaecet« cere tas oeenes tee epee ce aren 8 
Front Panel Controls 

Rear Panel Controls 

OPERATINGHINSTRUCTIONS i). c.nerccst viesasc ce sccdues a ere ta eteent ate evan 12 
Reception 

Transmission 

Frequency Calibration 

Reading the Frequencies 

Operating with Fixed Channels 

How to Use RIT 

Mobile Operation with External DC Power Supply 

Repeater Operation 


OSCAR (Artificial Satellite) Operation 


4-10. VOX Operation 


SECTION 5. 
5-1. 
5-2. 

SECTION 6. 
6-1. 


SECTION 7. 
SECTION 8. 


GCIRCUTRDESCRIPLLON Geechee terer cers recanth orocaimeeemr stad. ex <oaan 21 
Block Diagram 

Unitized Circuits 

AGCESSORIES xr eor tetas corisckcabackissonanesatthotacneeagteceen cat stactemunc stances 23 
Accessories 


Connection of VOX Unit 


SCHEMAT IG DIAG RAI ios .cdete cage gabtac ty terrae rete eeuey ewan meet <rvenienrs 27 
TOPsand BOTT OMVIEW raiser ae cette cect yn che Gen. oo oem Pie pha ateain x Ve Gas 28 


AMDEHCETHLO-eOETOD-<UEDE-cHNbED-eHOEDDeHOUEDAUOEND-CERDED-cOHDD-<HEBUDARANRDH<EODUDMCUEEDDoOREDED COED o<DEEND CNGDED SON FED-CFUERD CREED CHUAN DONE NID~tRREED~CROCED-CEERLD-OGRED-OORRND~ COO LGD@ tC HHL oe aPE NRO CO ITD MCBRIDE MEAD COSERD HG PROED CODED CHU NDD~CHEODD- CHE RO~OREIED- CDG RGD- ON IDO —GRORRD ARAN In, 


TS-7O00A SPECIFICATIONS 
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SPECIFICATIONS 
TRANSMIT/RECEIVE FREQUENCY RANGE................ 144 ~ 148 MHz 
MN Re eon ces cer ner reca sweet ances tesserage beats tens yucca Tanee SSB, FM, CW, AM 
cop Og ON Js aN aM lag felted MRI heh ee a CW, FM: more thar: 1OW output 
AM: more than 3W output 
SSB: more than 20W DC input 
ANTENNA IMPEDANCE ... o.oo cccccccccccscsssscccaseceesvaceensees 502 (unbalanced) 
POA RICH SUPPRESSION jy. icc. ccccisscesessscicconssenevereiacacest Better than 40 dB 
SIDE-BAND SUPPRESSION wcc....saccccedscnsceseneeseosecccavisnss Better than 40 dB 
LOSER AD TA UO Niidcresccsntsnudscbctnas carecercicecenaceesesns Less than —60dB ? 
MAX. FREQUENCY DEVIATION (FM)...............cccceee eee £5 kHz 
REPEATER FREQUENCY SHIFT WIDTH ...................... 600 kHz 
Ce EES CLECs VAD LIVE ett eaes at sc atot aot keatosaupineactonsgsssee cess 0.5 ~ 1.0 sec. 
AICO) OWS U6" DR» Seep ae a en en Balanced modulation for SSB 
Variable reactance /:equency shift for FM 
Low power modulation for AM 
ete ETC) Mier eres. e races cen st ace chicseceteccpesters leet siaceasiess Dynamic microphone, 5002 
AUDIO FREQUENCY RESPONSE ........0...00005.cccccceceensee 400 ~ 2600 Hz, within —9 dB 
BOM BEG ON SUI LUOWN vecccvecsssoeccicrs soca ctheacboarcatessccodes Transmit mode: 95W (AC 120/220V), 4A (DC 13.8V), max. 
Receive mode (no signal): 45W (AC 120/220V), 0.8A (DC 13.8V) 
POWETT RE QUIREMEN Tain ike crit iincncedec itisnees ccicesseceseee AC 120/220V, 50/60 Hz 
DC 12V ~ 16V /13.8V as reference) 
Be LE) IG eae ne ec da nts o tach kane cues ntiinalaacaes sends ena 278 (W) x 124 (H) x 320 (D) mm 
A Le Cs Sra ete REE: Bchac eb thiorcavasiesinadasadanaan disp swaseas cas tses ei’ 11 kg 
UI Ga OY SS BEI coe siarsrscnatyneateenteresenpecssebenscavccussosee SSB, CW, AM: Single-superheterodyne 
FM: Double-superh2terodyne 
INGER MEDIATE FREQUENGY |... .cccc...c:ciscossvevccescccececes SSB, CW, AM: 10.7 MHz 


FM: istIF... 10.7 MHz 
2nd IF: ... 455 kHz 
RECEIVINGIS EN SITING Nisececcenesctertes cs ccc merescetores secenes SSB, CW: S/N = 10 dB or better at 0.25nV 
FM: S/N = 30 dB or better at 1nV 
20 dB noise quieting = Less than 0.4uV 
AM: S/N = 10 GB or better at 1nV 


BE PNAS CAEL IRL UC Reo eicth cece cee teint nataadints sah SERRA Ss andie shisiitoss baneas Better than 60 dB 

Nebr ene DL COIN ets oe wa hy oa nce soca ah as Reta Menuctn eee lekeka bre soaes Better than 60 dB 

ee COIN EDV Biter rian. cde es cea ai andes ecScheseeitevenves SSB, CW, AM: More than 2.4 kHz at —6 dB 
FM: More than 12 §:Hz at —6 dB 

Pt Pe CAML TY tooo scrcd ss syn ceisiver <cicensiesrecesssesss SSB, CW, AM: Les: than 4.8 kHz at —60 dB 

FM: Less than 24 kHz at —60 dB 

SOG ee LO Neeh ELV LI feteorccaen ern sccutesshirdhe tacceeseentacasasse Less than 0.25uV 

UAE OUSCOLE BEN are ghee rer cine sostdcateneceaestr ves pana ccan erases: More than 2W at 822 load (10% distortion) 

RECEIVER LOAD IMPEDANCES. o.co clei. scccaccccrsccscacenevens 82 

SUING Y SPN ICU eet iss nncai stretch voce Neaete onennesoe Within +2 kHz during one hour after one minute of 
warm-up, and within 150 Hz during any 30 minute period 
thereafter. 


The above specifications are subject to change without notice for improvement. 
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SECTION 1. TS-700A FEATURES ar 
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1. The Model TS-700A is a fully solid-state, all-mode 8. For improved FM-mode operation, a squelch circuit 


amateur band transceiver designed to provide high 
quality communications on SSB, FM, AM and CW 
modes. 


. Basically engineered for fixed station operation but is 
also used for mobile station operation because of the 
employment of AC/DC two-way power system. 


combined with a noise detector circuit and Schmidt cir- 
cuit is added to the FM unit. 


_ A tuner which uses a voltage variable capacitor is built 


in the receiver RF stage to minimize cross-talk and 
spurious interference, and a high “Q” tuning circuit in 
the antenna input stage for excellent selectivity. 


10. A balanced-type mixer circuit is adopted for the 
pre-mixer and heterodyne mixer to assure improved 
rejection of spuricivs signals during transmission. 


3. The single and doubleconversion type transceiver incor- 
porates its own built-in VFO that continuously covers 
the frequency range of 1440.00 to 148.00MHz in 4 
bands. Repeater operation is also possible in the 
146MHz and 147MHz bands. The repeater frequency 
is shifted at both NORMAL and REVERSE positions of 


issi ion 
the repeater knob. 11. The repeater frequency for transmission or receptio 


can be inverted (NORMAL—REVERSE) with one finger 

action. The adopiion of tone burst system permits the 

tone signal to activate the repeater circuit automatically 
4. A newly developed two-speed dial mechanism for transmission (FM-mode only). 
facilitates tuning: MAIN TUNING knob (inner) for 
closer tuning covers a change of 25kHz by one com- 
plete rotation, and QUICK TUNING knob (outer) covers 
a change of 100kHz similarly. You can tune in quickly 
with pin-point accuracy. This feature is very useful in 
receiving SSB signals. 


12. The IF stage includes a 6-element crystal filter. The 
built-in wide and «arrow band ceramic filters provide 
outstanding selectivity during FM reception. 


13. The employment of threshold type RF gain control 
assures excellent S/N ratio at all times during reception 
of SSB signals. 


5. The main dial is graduated at 1kHz intervals and 
provides accurate readings up to 100kHz, while the 
sub-dial is graduated at 50 and 100kHz intervals for 
reading frequencies up to 1MHz per rotation. 


14. Speaker output is free from distortion because of the 
use of amplific:tion type AGC circuit. Signals 
transmitted are accompanied by little or no splutter and 
free from distortion thanks to the adoption of ALC cir- 
cuit. The AGC circuit comprises such time-constant 
element that this constant is “slow” in SSB mode but 
“fast” in FM, Ait or CW mode. 


6. A total of 44 fixed channels (11 channels for each band) 
for all-mode operation including repeater operation. All 
the necessary crystal oscillator elements are available 
as optional accessories. Each of working channels can 
be visually checked by the KENWOOD ’s unique channel 
indicator. 


15. The built-in marker signal circuit enables you to 
calibrate the tuning dial precisely at 100kHz intervals. 
By setting the CALIBRATE switch to ON, the receiver 
RF input circuit i: disabled, thus permitting frequency 
calibration withou: being disturbed by external signals. 


7. A noise blanker (NB) circuit of the type normally found 
in many other HF products of our make is included to 
eliminate pulse noise such as ignition noise. 


16. 


a7, 


18. 


1S 


20. 


ml: 


22. 


Zo: 


The unique “S” meter (patent pending) provides ac- 
curate reading without causing “scale-out’” even when 
unusually strong FM signal comes in. By manipulating 
the center meter switch, this meter functions as a 
center meter for pin-point tuning of FM stations. 


VOX operation is also available. The transceiver has 
provision for connection of VOX-3 obtained from 
KENWOOD as optional accessory. 


The ON AIR lamp lights up when the transceiver shifts 
into transmitting state. 


The built-in RIT circuit is very useful during reception, 
particularly in SSB and CW modes. It is designed to be 
used for both VFO and fixed channel operations. 


Besides the built-in oval speaker (9cm by 6cm), an ex- 
ternal speaker can be used by connecting it to the 
speaker terminal provided on the transceiver. 


The transceiver operates on AC 120/220V or on DC 
13.8V. It includes DC voltage multiplier of our own 
development, contributing much to the space-saving 
design of the model. 


Significant improvements are embodied in the panel 
design for making this transceiver much easier to con- 
trol and use. Dials and knobs are of more advanced 
type in visual and functional senses. Meter illumination 
and pilot lighting are included assuming nighttime use 
of the transceiver. 


Visual aspects are taken as an important criterion in the 
designing of this transceiver. Mechanical features too 
have been treated similary, with particular emphasis on 
their reliability. 


24. For 


25. 


26. 


easier access to the internals. the 
transceiver enclosure or case is in two parts, complete 
with special mechanical details to allow the front con- 
trol panel to be detached. The final unit is also arranged 
so that it can be removed from the rear panel. 


assuring 


A carrying strap is provided for convenience of carrying 
the transceiver. 


A high quality microphone is included among the stan- 
dard accessories. 
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SECTION 2. INSTALLATION 
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2-1. ACCESSORIES 

The Model TS-70O0A transceiver is supplied with the 
follwing accessories. After unpacking, check the 
accessories against the list: 


Operating imanualiaels.... nena oe. ee 1 
RCArplugaconnector:. 4 ee eee 2 
Feet: With SCrEWS Scien aware eee ee 2 
Fuse. 3A (AC 220V) 25 3 cee eee eee 1 

ZA (AC aT ZOV) oie tras es ee ee 1 

ZAADGC=ZOV cores tease anne 1 
mens OA (OIG COR cee sarge cee eee ene 1 
Microphone with hook, 500 ohm ................ 1 
AC power cord? with-connectoOr..<....5..06 1 
DC power cord with connector...............0..... 1 
VOX plug*(installed)....7: 20. een erareeeres 1 
Speaker pitige Aces ie, oc ee eee rs 1 


2-2. OPERATING LOCATION 

As with any solid-state electronic equipment, the place 
of use must be discriminated with the TS-700A, in order to 
avoid subjecting to extremes of ambient conditions. 

A well-ventilated, dry place, where the transceiver will 
not be exposed to direct sunlight, should be selected. The 
TS-700A has a heat sink in its rear panel; be sure to install 
the transceiver so that there is a proper clearance at the rear 
and bottom. For better heat dissipation. keep it away from a 
wall. This precaution also applies when the transceiver is 
operated on the companion’‘s seat in a Car. 

When you wish to use the transceiver in a car, you may 
put it on the seat but sure to secure some heat dissipating 
clearance under and behind it and to make proper provisions 
for protecting it against shocks. 


2-3. POWER SUPPLY CONNECTION 

The TS-700A is designed to operated on AC 
120/220 V or DC 13.8 V. Switching between AC and DC is 
accomplished by replacing the power cord. The DC power 
cord is color coded (red for’’+’’ and black for ‘’—*’). When 
connecting power cord, be sure to observe the following 
points: 

1. Turn off the power switch and set the standby switch to 
REC position. 

2. When replacing power cord, disconnect it from the AC 
socket (or battery). Care should be used to prevent 
electrical shocks when connecting the AC power cord. 

Each power cord is equipped with a 4-P plug complete with 
a stopper. When inserting the plug to the transceiver, be 
sure to press down the stopper with your finger and engage 
it.into the latch on the transceiver side. 

To pull the cord off the transceiver, push down the 
stopper to disengage it from the latch and then give a pull to 
the cord end. (See Fig. 1) 


2-4. ANTENNA CONNECTION 

To ensure maximum enjoyment of QSO, the use of a 
good antenna is important. A standard ground-plane anten- 
na or a Yagi antenna will give you best results. This antenna 
should be set up about 10 to 20 meters high and a coaxial 
cable connected to the antenna terminal of your transceiver. 

When communicating with a far-away station or with a 
particular station, the use of a high gain, directional Yagi 
antenna is recommended. For local communications, use a 
non-directional antenna. 


2-5. MICROPHGNE 

The microphone supplied with this transceiver is a 
500-ohm impedance one designed specially for radio equip- 
ment of this class. Any other microphone may be used 
provided that its type and characteristic are suited to the 
transceiver. The optimum impedance of a microphone is 
anywhere between 500 and 600 ohms. For connection of 
microphone, refer to Fig. 2 and Fig. 3. 


2-6. SENDING KEY 


For CW operatic: >, connect a sending key device to the 


“KEY jack at the reer of the transceiver. CW mode is 


defeated by manipulating the mode switch, allowing you to 
operate in SSB, AM or FM mode. 


2-7. EXTERNAL SPEAKER 

A small sized speaker is built in TS-700A. If you wish 
to use an external speaker, connect it to the EXT SP jack at 
the rear of the transceiver by using the supplied speaker 
plug. 

It is recommended that a speaker rated at 8 ohms of 
impedance and whos : low and high ranges are sharply cut 
off be used for this pu.ose. Plugging in an external speaker 
cord will automatically cut the built-in speaker out of service. 

When connecting an external speaker, be careful not to 
short the AF output and try to minimize the length of the 
cord, which should oraferably be of shielded type, so as to 
prevent radio-frequency energy from reaching the speaker 
through the ground. 


2-8. VOX CONNECTION 

Your TS-700A can also be used for VOX operation in 
SSB or FM mode by connecting VOX-3 (option) to the 9-pin 
socket on the rear panel. For VOX operation, refer to the 
sub-paragraph 4-10 “VOX Operation”. 

When VOX-3 is not connected, be sure to insert the 9- 
pin plug provided into the VOX socket; otherwise, the 
transceiver cannot be set in the transmitting mode. 


Microphone 


Matching transformer 


(a) Unsuitable for PTT operation 


Microphone 


Saas 


Matching transformer 


—= 


\ Switch 


(b) Suitable for PTT operation 


Fig. 2 A suitable PTT Microphone 


2-9. MIC ROOK 

Attach a microphone hook to the case following the 
instructions give in fig. 4. The hook is furnished with the 
equipment. 


HOLE OF 
MIC HOOK case 


SCREWS 


Fig. 4 Mounting of Microphone Hook 


Seen from the cord 


Microphone 


Fig. 3 Microphone connector Wiring 
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SECTION 3. OPERATING CONTROLS 
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3-1. Front Panel Controls 

@ METER 

This meter has three functions. During reception, it serves 
as an ’S” meter indicating the strength of received signal on 
a scale graduated from 1 to 9,9-+ 20dB and 9 + 40dB. 
During transmission, the meter indicates the strength of RF 
output signal. 

The meter also functions as a center meter during FM 
reception when the METER switch is set to the CEN 
position. 


@ POWER SWITCH 

The power to the transceiver is turned on by flipping the 
power switch to the up position, and turned off at the down 
position. 


NOTE: The pilot lamps on the panel will light up with some 
time lag when the. power switch is turned on. This 
time lag is due to the AVR action of the lamp 
circuit, and is in no way an indication of fault of the 
transceiver. 


@ STANDBY SWITCH 

This is a 2-position switch the SEND position is for 
transmission and the REC position for reception. With the 
switch in the REC position, the transceiver automatically 
shifts from receiving mode to transmitting mode if the 
microphone PTT switch is set to ON. Do not leave the 
transceiver in transmitting mode when the transmitting 
circuit is out of adjustment, as it may result in damage to the 
transceiver. 


(4) METER SWITCH 

By manipulating this switch during FM reception, the meter 
functions as an “S” meter or a center meter. In other 
receiving modes, the meter functions as “S” meter 
regardless of the position of the switch. 


6) NB (noise blanker) Switch 

Turning on this switch will suppress pulse type noises due to 
ignition systems of nearby cars. Noiseless audio output can 
be obtained even when receiving signals are weak. 


© MICROPHONE JACK 

For connection of microphone. This jack has terminals for 
both microphone input and PTT circuit. 

@ PHONES JACK 

For connection of headphone with impedance of 8 to 16 
ohms. Plugging the headphone will shut off the speaker. 


RIT SWITCH 

For on-off control of the RIT (receiver incremental tuning) 
circuit. 

@) MODE SWITCH 


By using this switch, any of the following five modes can be 
selected: 


CW (sending key): 

Morse-code telegraphic communications (A1) 

FM (frequency modulation): 

Communications with FM waves (F3) 

USB (upper side band): 

Communications with “upper side band” waves. For 
operation in 144 MHz 2-meter band, the international 
practice calls for the use of USB (A3J). 

LSB (lower side band): 

Communications with “lower side band” waves (A3J) 
AM (amplitude modulation): 

Communications with AM waves (A3). Reception of 
LSB or USB signals in AM mode results in unintelligible 
wow-like audio output. 


ON AIR INDICATOR 
This lamp keep:. lighting while the transceiver is in 
transmitting mode. 


@ RIT INDICATOR 
This lamp remains on to indicate that the RIT circuit is 
operating. 


(2 DIAL GAUGE 
This is used as a reference for reading frequencies on the 
main dial. 


@ SUB-DIAL : 
The dial scale is graduated from O to 1000, covering a width 
of 1 MHz. Eack g: aduated interval is 50 kHz. The scale disc 
rotates in the same direction as the MAIN TUNING knob 
and COARSE TUNING knob are turned. The rotation ratio of 
two knobs is such that the whole O-1000 range is covered 
when the MAIN knob is rotated 40 times or when the 
COARSE knob is rotated 10 times. 


TONE SWITCH 

Turning on this switch in FM mode will activate the tone 
burst circuit for repeater operation. It can be set to ON at 
any position of the REPEATER switch. 


d MAIN DIAL 
This dial scale is wraduated at 1 kHz intervals. 


MAIN TUNING KNOB (inner) 

For setting the transceiver to the desired operating 
frequency. One rotation of this knob changes the frequency 
by 25 kHz. 


@ COARSE TUNING KNOB 

Another name of this knob is the ‘“‘fast-change”’ tuning 
knob. The gear ratio in the mechanical link between this 
knob and VFO is so small that you can quickly locate your 
desired frequency. One rotation of the knob corresponds to 
a change of 109 ¢HxHz. 


Channel Indicator 

This lamp indicator comes on when VFO or a fixed channel 
oscillator is in operation. During fixed channel operation, 
this indicator instantly tells whether your desired channel is 
loaded with a crystal oscillator element. 


(3) REPEATER KNOB 

Repeater operation is effected simply by manipulating the 
repeater knob. Since frequency shifts for proper transmis- 
sion and reception can be achieved according to the 
positions of the knob, it is possible to communicate through 
any type of repeater station (refer to paragraph “Repeater 
Operation”). 


Note: When the repeater knob is in the NORMAL or REV 
position, be sure to set the TONE switch to ON and 
the MODE switch to FM- otherwise, tone signal will 
not be generated. 


DRIVE KNOB 
This knob adjusts the electronic tuning circuit for tuning the 
output of the HET mixer during transmission. 


@) FIX CH SWITCH 

For selecting VFO and fixed channels. There are 11 fixed 
channels in each band (a total of 44 channels in 4 bands). 
The fractions of oscillating frequencies of the crystal 
elements in these 4 bands remain the same: for instance, 
the operating frequency of 144.48 MHz in the 144 MHz 
band changes to 145.48 MHz, 146.48 MHz and 147.48 
MHz in the 145 MHz, 146 MHz and 147 MHz bands 
respectively. The fixed channels can also be used for 
repeater operation. 


@ BAND SWITCH 

For selecting the frequency band at which the transceiver is 
to be operated. Four selective bands, 1 MHz wide, are 
provided for all amateur bands in the range from 144 MHz 
to 147 MHz. 


@) BAND INDICATOR 
Indicates the frequency band of 144 MHz, 145 MHz, 146 
MHz or 147 MHz at which the transceiver is operated. 


@) AF GAIN KNOB (INNER) 
This adjusts the gain of the receiving audio amplifier. A 
clockwise turn of the knob will increase the audio output. 


@) RF GAIN KNOB (OUTER) 

For adjusting the gain of the RF amplifier in the receiver 
section. With this control turned to extreme clockwise 
position, the gain is maximized, and vice versa. The “S” 
meter indicates the gain set by this control. If the pointer of 
the “S" Meter is at ‘9, then radio waves of lower than “9” 
level will be attenuated. This feature emphasizes the 
wanted signal and suppresses the unwanted signal to 
produce a clear output. The RF gain can be directly read on 
the “S” meter. 
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@) FINAL KNOB 

The antenna side BPF is tuned by this knob. It provides a 
very effective control in minimizing the spurious component 
during transmission and avoiding undesirable modulation 
due to interfering signals during reception. 


@) RIT KNOB 

This knob is used to fine adjust the receiving frequency when 
the RIT circuit is ON. ; 

It adjusts the rece've frequency without changing the 
transmit frequericy. jere’s how to use this control: index 
the pointer of this control to RIT ““O” on the panel face. This 
will introduce coincidence between transmit frequency and 
receive frequency. Check the frequency of the other party- 
if the checked frequency is deviated from yours, shift the 
receive frequency (without regard to transmit frequency) by 
about +2 kHz to match it to that of the other party. The RIT 
circuit is operative even when VFO or any of the fixed oscil- 
lator channels is in service. 


@8) SQUELCH CAL Knob 

Turning this knob c!ockwise during FM mode of operation 
will set SQUELCH ‘to ON. This knob is normally turned 
clockwise so that the internally induced noise can be elimi- 
nated. When the knob is turned fully counter-clockwise du- 
ring reception, the CAL switch is activated to energize the 
marker oscillator, allowing calibration of the receive 
frequency at 100 kHz intervals. 


Note: The transceiver stops operating when the CAL 
switch is ON. 


When receiving a marker signal with the CAL switch set to 
ON, do not turn the FINAL knob as it will cause the marker 
level (marker signal ‘evel) to be deviated. In this case, set 
the FINAL knob to the receive frequency. 


@) 


“RE 


3-2. Rear Panel Controls 


@ ANT Terminal 

For connection of antenna. 

@ NAME PLATE 

TS-700A serial number is marked on this plate. 

3) TRANSISTOR PROTECTIVE COVER 

The transistors in the AVR circuit for 11V and 20V lines are 
protected by this cover. The cover also functions as a heat 
sink for the transistors. 


@ HEAT SINK (FOR TRANSMITTER FINAL STAGE) 
For protection of transistors from overheating. 


6) RL-MAKE TERMINAL (RELAY TERMINAL) 

This terminal should be OFF during reception, and should be 
grounded during transmission. 

© KEY JACK 

This jack is used for operating the transceiver in CW mode. 
Connect an external telegraphic key device. 


@ ALC-INPUT TERMINAL 
External ALC terminal. 


™ ALeMODE 
TRANSCEIVER tag! 
IAIN WOLD £50992 


id WER 
ACA2Z0V/220V- 

<2), SO~B0Hz. 
PCBEV SSW. 


EXT SP TERMINAL 
For connection of an external speaker. 


(9) POWER CORD JACK 
For connection of the supplied AC power cord (or DC powe 
cord). } 


AC FUSE HOLDER 
For AC power fuse (primary), 120V/2A or 220V/1A. 


ad) VOX SCCK! T 

For connection of a voice control unit. When VOX unit is not 
connected, be sure to insert the 9-pin MT plug into the 
socket. 

Failure to observe this precaution will cause the standby 
relay to be inoperative and thus the transceiver cannot be 
set in the transmitting mode- also, the RF input circuit can- 
not be turned off at the ON position of the CAL switch. 


() AC POWER SELECT SWITCH 

Set this switch to your local AC voltage, 120V or 220V 
When the setting position of the switch is to be changed. 
make sure to rep'ace the fuse with a proper type fuse. (120V 
+ 2A, 220V => iA) 
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SECTION 4. OPERATING INSTRUCTIONS 
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4-1. RECEPTION 

After connecting 
microphone, key device, etc., 
following Table 1. 

First, turn the POWER switch to ON. The pilot lamps 
in the meter, sub-dial pointer, band switch and FIX CH 
switch will all light up, indicating that the transceiver is 
ready for operation. Because of solid-state design, the 
transceiver can be put into operation immediately after the 
POWER switch is ON. 

Next, adjust the controls and knobs according to Table 


the power cord, antenna, 
set controls and knobs by 


vk 


Note: The DRIVE knob will not function during reception. 


Table 1. Front Panel 


POWER Switch 

_ Standby Switch 
METER Switch 
NB Switch 


CW, FM, USB, LSB, or AM 

Center position 
RIT Knob 
SQUELCH Knob 
RF GAIN Knob 
AF GAIN Knob 
BAND Switch 
FIX CH Switch 


Fully counterclockwise (not CAL) 
Fully clockwise 

Fully counterclockwise 

Desired receiving band 


The foregoing techniques are common to all modes of 
operation. Each mode, however, calls for special techniques 
of its own. Such special techniques will be discussed for 
each of the five modes. 


CW Mode (How to use RIT) 

With RIT switch turned off, position MAIN DIAL in 
such a way that the incoming CW signal will beat at 900 
Hz. Under this condition, you can “zero in” your operating 
frequency to the frequency of incoming CW signal. 

Similary, if the other party calls back with 900 Hz beat 
tone in response to your call signal, it means that the 
transceiver of the other party is in ‘zero in’ status. Should 
the other party call back with a beat tone off 900 Hz or 
should you want to communicate with a beat frequency of 
your choice, turn on RIT switch and adjust RIT knob to ob- 
tain the desired beat. 
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Table 2 


Controls and Knobs ! Adjustment and Setting 


* Turn clockwise for suitable vo-' 


AF GAIN 


MODE (CW, * Set at the desired mode. 
FM, 

USB, 
LSB, 


AM) 


MAIN TUNING 
Knob 


DRIVE (use 
band 
marks as 
easy 
guide.) 


FINAL * Adjust for maximum sensitivity. 


RF GAIN * Normally, this knob is set at the 
extreme clockwise position. 
When the signal is very strong, 
turn it counterclockwise for sui- 
| table gain. 


* Turn slowly and set for clearest 
signal. 
a 


; * This is used only for transmis- 
sion. 

it does not function during re- 
ception. 


SQUELCH * This is used for FM mode of ope- 
ration. Turn the knob clockwise 
so that noise at no-signal time 
disappears. This knob is nor- 
mally set at a position where 


noise just disappears. 


RIT ie With the RIT switch ON, turn the 
| knob in either direction and only 


the receive frequency will be va- 
ried. 
bch to paragraph “How to Use 


Note: The term “zero in” means that your transmit 
frequency perfectly coincides with the transmit 
frequency of the other party. 


FM Mode 

Set the MAIN dial for optimum reception. By setting 
the METER switch to the CEN position, the meter functions 
as a center meter (center frequency indicated). Turn the 
MAIN dial so that the center meter indicates “O’ while 
receiving the other party's signal. In this way, the transmit 
frequency will coincide with the receive frequency. 


Next, set the METER switch to the S position and the 
meter will indicate the strength of the incoming signal. If, in 
this case, the meter pointer fluctuates in response to the 
sound in the speaker, turn the MAIN dial a little (a few kHz) 
in either direction until the meter indication is stabilized 
(meter is stabilized if no fading exists). 

Since the TS-700A is so designed that the IF circuit for 
SSB forms a part of the “"S” meter indication circuit for FM, 
the ‘’S” provides logarithmic indications for FM waves and is 
free from saturation even when the input signal strength is 
very high, thus eliminating the need for calibration for each 
mode of operation. 

Since the IF band is wide in FM mode, a slight devia- 
tion of frequency does not affect the reception. In transmit- 
ting operation, however, the other party could be using a fix- 
ed channel. Because of this possibility, it is advisable that 
you “zero in” your frequency to that of the other party by 
properly setting the MAIN dial in such a way that the center 
meter indicates the "'O” zone. 

If the 'S” meter continues to fluctuate or if satisfactory 
audio output is not available, it is very likely that the other 
party is sending the message on SSB. You can easily check 
this by turning the MODE switch to USB or LSB position. 


SSB Mode 

Of the single sideband mode, USB is traditionally more 
often used than LSB. As far as the operating technique is 
concerned, there is no difference between two. 

Generally, the "zero in’ technique in SSB mode re- 
quires a little experience. 
A. Discrimination between SSB and FM 
(1) Use of ’S’ Meter 
If the '"S'’ meter indication is steady (meter pointer almost 
stops), the incoming signal is FM; otherwise, it is SSB. 
(2) Use of MODE Switch 
If a clear signal is heard at the FM position of the MODE 
switch, the signal is FM. The sound in SSB mode is not 
heard at this position of the switch 
(3) Use of Beat Noise 
In FM mode, a beat noise will be heard between the words 
of signals being received. In SSB mode, no beat noise is 
heard. 


Note: In the case of AM waves, a beat noise will be heard 
during non-modulation time even in SSB mode. 


B. Dial Setting 

When the receiving signal is found to be SSB by the 
above method A, in USB first set the MAIN dial a few kHz 
below the receiving frequency (turn the dial 2 or 3 divisions 
counterclockwise). You will hear a high pitch sound such as 
is heard from a magnetic recording tape set in the fast- 
forward mode. Turn the dial clockwise for higher frequency 
and the sound will become clearer. Set the dial at the posi- 
tion where the sound is heard most clearly (this is the ’’zero 
in’ point). 


Note: 1 The “ze 'o in’’ point can be easily located because 
the sound loses its clarity suddenly when the dial 
passes away from the “zero in” point. 


If a clear sound cannot be heard even by following the 
above procedure, it may be an indication that the signal is 
LSB. Set the MODE switch to LSB position. In this case, 
the method of setting the MAIN dial should be performed in 
reverse order. 


Note: 1. If the frequency of the other party is deviated after 
the “zero in” point has been obtained, set the RIT 
switch to ON and adjust the RIT knob. 

2. Whew ‘.e RIT feature is used, the receiving fre- 
quency will be deviated from the transmitting fre- 
quency. Therefore, the RIT knob must be set to 
“O” or the RIT switch to OFF before you start to 
transmit again. 


AM Mode 

AM waves cannot be demodulated in FM mode; also, 
they will be heard as a continuous beat noise in SSB mode. 
Optimum reception of AM signal is secured by tuning the 
transceiver in such a way as to maximize the deflection of 
the “S” meter pointer. Since the bandwidth of the receiver 
crystal filter is somewhat narrow because this filter is 
primarily for SSB reception, the sound output of the speaker 
may have its high pitch components suppressed and hence 
lack clarity. This can be remedied by shifting the receive 
frequency a little by using the RIT knob. The same effect 
can be produced by means of the MAIN dial but the use of 
this dial for that purpose is not recommendable because, 
should you do so, you will not be able to ‘zero in” your 
transmit frequency to the frequency of the other party. 

Where your transceiver and that of the other party are 
both TS-700A, it should be noted that, in AM mode, the 
transmit carrier ? equency is 10.7006 MHz which is higher 
than the receive carrier frequency by 600 Hz. 

Accordingly, you first ‘zero in” your frequency to that 
of the other party by adjusting your MAIN dial and send out 
the signal, to which the other party will respond after 
possibly changing his frequency. If he should do so, the 
pointer of your ’S’’ meter then would deflect down from the 


. initial maximum level indication; this drop must not be in- 


terpreted as a sign of trouble. In such a case, you are ex- 
pected to re-match your frequency to the new incoming 
frequency by using your RIT knob with the RIT switch set to 
ON (refer to Fig £ on page 14.) 
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4-2. TRANSMISSION 


Before transmitting, perform all the necessary 
procedures for optimum reception. Make sure that the radio 
waves you have selected does not interfere with other radio 
stations. 

Adjust the controls and knobs (DRIVE knob, FINAL 
knob, microphone VR, etc.) for transmission of good quality 
signals. Connect a 50-ohm dummy load or antenna to the 
transceiver before starting to adjust the various controls. 
The use of dummy load is recommended because this 
prevents the emission of disturbing signals. Use the dummy 
load, which is sized to dissipate about 20 watts of 
transmitter power. The tuning procedure should be com- 
pleted within the least time possible from the viewpoint of 
the life of the transceiver. Set the controls and knobs as 
shown in Table 3 below. 


Table 3. Initial settings of control on front panel 


Standby Switch 
RIT Switch 


Set for proper volume on reception 
Set for optimum squelch effect 
(do not set CAL to ON) 

BAND Switch 

FIX CH Switch 

DIAL SCALE 


Receive frequency ~ pe ae frequency 


| feat 
Party's station 


; — Frequency 


Receive frequency ee ; 


| eas frequency 
Your station 


1 
t 
Receive frequency —_, | .— Transmit frequency 


Party's station . 
After “zero in” of the party's station 


_— Receive frequency 


Transmit frequency 
6 


Your station 


eee 


Adjust receive frequency only with RIT knob. 


Fig. 5 AM Frequency Relationship 
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CW Mode 

Turn BAND switch to your desired frequency 
(144—148 MHz). After turning MODE switch toCW posi- 
tion, shift STANDBY switch from REC to SEND position just 
to make sure that the meter pointer deflects and ON AIR 
lamp lights up, and then move back this switch to REC posi- 
tion. | 

Under this condition, move STANDBY switch to SEND 
side and rotate DRIVE knob for maximum deflection of the 
meter pointer deflec:'on further. Repeat this manner a few 
times. 

The foregoing procedure should be carried out rapidly, 
without unnecessary long delay at each step. If the 
telegraphic key device has already been connected to the 
transceiver during aciustments, the device should be set in 
the ““key-down” condition. Having adjusted the transceiver 
as above, you are now ready to use the key for CW com- 
munication. 


Other Modes 

When the trans7eiver is properly adjusted for operation 
in CW mode, it is ready for use in other modes (FM, LSB, 
USB and AM). Connect the microphone and speak after 
shifting the STANDBY switch to SEND position. Your voice 
will now be transmitted. 

Microphone gain adjustment for FM and SSB (USB, 
LSB) can be made by the gain adjusters which become 
accessible when the top lid of the transceiver case is remov- 
ed. The optimum setting position of these adjusters is about 
the midway position of their turning range (see Fig. 8). The 
microphone gain should preferably be reduced as small as 
possible to assure 200d quality of transmission. In AM 
mode, optimum outp .t can be obtained by adjusting the AM 
CAR knob (see Fig. 8) inside the transceiver until the meter 
indicates anywhere between "3" and “5”. 


Make a loop of Imm tin 


plated wire Connect 20 resistors. 


Use 20 solid or RF resistors rated 
at I1k2 1W to compose a 50{2 20W 
dummy load. A 75 dummy load is 
composed by using |.5k® resistors. 


Fig. 6 Composing the Dummy Load 


Set STANDBY switch to SEND. 


Adjust for maximum deflection 
of meter. 


DRIVE FINAL 


Ecco oe 


POWER SEND 


a ee 


REC 


O o 


MODE 


CW MODE 


Turn these knobs Antenna 
for adjustment 


\f key device is connected, the key 
must be in the down position 


Fig. 7 Adjustment for Transmission in CW Mode 


PTT (push-to-talk) Operation 

By connecting the supplied microphone or any other 
microphone equipped with PTT switch (KENWOOD’‘s MC- 
50, etc.), the transceiver is readily used for PTT operation. 
For communication, depress PTT switch with STANDBY 
switch left in the REC position. 


4-3. FREQUENCY CALIBRATION (Fig. 9) 


To read correct frequencies, the MAIN dial must be 
calibrated previously by using the 100 kHz marker unit built 
in the transceiver. The marker unit is operative when 
SQUELCH knob is turned fully counterclockwise and CAL 
switch is set to ON. During the operation of the marker unit, 
the higher harmonics can be received over the entire band 
exactly at 100 kHz intervals. In this instance, the RF input 
circuit (relay) is deenergized and, therefore, external waves 
are scarcely received. 


AM CAR Knob 


FM MIC GAIN 


SSB MIC GAIN 


| 
i 


Ww Ww @ 


Fig. 8 Adjusting knobs inside Transceiver 


Frequency Calibration for USB 

By rotating MAIN TUNING knob clockwise the beat 
tone of the marker unit changes from high to low pitch and 
finally disappears at zero-beat position. Hold the MAIN 
TUNING knob at this position, and displace the MAIN dial to 
bring the ’'O” graduation mark to the USB dial gauge (see 
Fig. 9-a). 


Note: The MAIN -lial scale and its knob are held together by 
means of a spring and normally move together, but 
one can be displaced relative to the other by over- 
coming the friction due to the spring force when the 
knob is pressed lightly and turned. 


Frequency Calibration for LSB 

The method for LSB is similar to the above method for 
USB, the difference being that the knob is to.be turned 
counterclockwise for ‘zero-beat’’. Match the ’0” mark on 
the MAIN dial to the LSB dial gauge (see Fig. 9-b). 


SQUELCH KNOB 


{a)USB 


(b) LSB 


Fia. 9 Freauencv Calibration 


—— 


Note: Calibration for both USB and LSB is unnecessary; 
when the dial is calibrated for either one, it will 
automatically cover the other one. 


Frequency Calibration for CW 

The transmit frequency for this mode is about 900 Hz 
below that for the calibrated position for LSB. For calibra- 
tion, simply set the “O’ mark on MAIN dial against the 
triangle mark “wy at the center of the dial gauge after 
calibrating according to the above method. 


Frequency Calibration for FM and AM 

Beating by the marker signal in the manner mentioned 
above does not occur in this calibration. The exact tuning 
point is obtained where the meter exhibits a maximum 
deflection by a carrier frequency. In calibrating for FM, use 
the marker signal. The position at which the center meter 
indicates the ‘‘O” position is where the FM frequency is tun- 
ed correctly. Set the MAIN dial against the center position 
of the dial gauge as in the case of CW. 


4-4. READING THE FREQUENCIES 


Refer to Fig. 10. Approximate frequency can be read 
only on the sub-dial; however, the MAIN dial and dial 
gauges should be used if accurate reading on the order of 
1 kHz is required. 

When your transceiver is to be operated on CW mode, 
vary the beat frequency by turning the MAIN TUNING knob 
from higher side to lower side (counterclockwise rotation) 
while receiving the desired signal from the other party. 
Reduce the beat to zero by so turning the knob, and then 
rotate the knob upward (clockwise rotation) to obtain a beat 
frequency of about 900 Hz. Under this condition, read the 
frequency on the MAIN dial by referring to the triangle mark 
“w". Note that a beat frequency is present on both sides of 
the ‘'zero-beat” point; one is a strong main beat and the 
other is a weak residual beat. Be sure to go by the main 
beat in your tuning operation 


The frequency of USB in 
this illustration is 720 kHz. 
SUB-DIAL shows 700, 
MAIN DIAL shows 20. 
USB frequency = 
700 + 20 = 720 kHz 
This reading is to be added 
to the basic frequency 
selected by BAND switch. 
If BAND switch setting is 
“144 MHz," and if MODE 
switch is in “USB,” then 
the operating frequency in 
this illustrated example is: 
144.720 MHz = 
(operating frequency) 
144.00 MHz + 720 kHz 


g00 700 600 


16 Fig. 10 Reading the Frequencies 


Note: Tuning in the residual beat will result in failure of 
“zero in’ to the frequency of the other party. 
The residual beat can be easily discriminated from 
the main beat »ecause the ‘’S’’ meter deflects little 
even when th: residual beat is tuned in about 
900 Hz. 


4-5. OPERATION WITH FIXED. CHANNEL 

The Model TS-700A has built-in semi-synthesizer 
crystal oscillator circuit for use in fixed channel operation, 
which is of great advantage where the transceiver has to be 
operated frequently on certain frequencies. Examples of 
such a situation are: operation in frequently used FM mode, 
mobile operation in SSB, communications based on 
schedules of the othe party, mobile operation in a vehicle, 
etc. 

When FIX CH knob is switched from VFO to any of fix- 
ed channels, the channel indicator lamp lights up as long as 
the selected channel is loaded with a crystal. The FIX CH 
knob has a total of 11 fixed channel position; 1,2,3...11. 

The oscillation yrequency of fixed channel crystal can 
be obtained from the following formula: 


Crystal Oscillator Frequency for FM, AM and CW 


JODNANDNADNANDNNDNNONAODNNNANNANADNNNANNDNADNAONNNNNNNANNNNDN 
8Crystal oscillator fre juency (MHz) = X — (125.10 + 
10.70) 
X = Desired operating frequency (MHz) 
125.10 (MHz) = Heterodyne frequency for 144 
MHz band 
10.70 (MHz) = Transmitter IF frequency 


OX; 


DODDOXDOODOODOXDNNDG 
DDDD XID DD DVNDOODON. 
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The TS-700A employs a MIX (synthesis) system. If 
crystals are arranged for 144 MHz band (144— 145 MHz), 
they are also used for 145 MHz (145—146 MHz), 
146 MHz (146 -147 MHz) and 147 MHz 
(147—148 MHz) barids by switching the BAND switch, 
where the three places of decimals of the “MHz” figure 
remains the same. 

When crystals are arranged for 144.48 MHz, the fre- 
quencies obtained for each band are as follows: 


NG 


, 


INDI III ID IINNIDIDIIIDININIING 
3 


144 MHz band 
144.48 — (125.10 + 10.70) = 8.68 MHz (crystal 
oscillator frequency) 


145 MHz band 

8.68 + (126.10 + 10.70) = 145.48 MHz 

126.10 MHz = HET (heterodyne) frequency for 145 
Hz band 


146 MHz band 
8.68 + (127.10 + 10.70) = 146.48 MHz 
127.10 MHz = HET frequency for 146 MHz band 


147 MHz band 
8.68 + (128.10 + 10.70) = 147.48 MHz 
128.10 MHz= HET frequency for 147MHz band 


DDRDNDNXNXDRNNODDRDAAXRARDDDDDDDNDDRDARARDNDRNDDOXRNORNNYG 
s 


IND 


.S 


DV DONDNONDXNORNONNDDNDDNDNDNDNDNDNONNDNDNDONDNDNNANDNDNNDNDRDNDRDDNNDNDNDONDONNGS 


Note: The transmitter carrier oscillator gives an IF frequen- 
cy of 10.7006 MHz in CW or AM mode. For prac- 
tical purposes, the fractional 600 Hz is too small to 
require a correction by means of the crystals to be 
put in the fixed oscillator circuit, and should be no 
cause for correction. 


Crystal Oscillator Frequency for SSB 

In SSB mode, your operating frequency will deviate by 
1.5 kHz from the center frequency of the filter if the frequen- 
cy of the crystal in a fixed oscillator circuit happens to be 
equal to that of FM. 

If you use the USB wave (which is dictated by the in- 
ternational amateur practice in 144 MHz band), select a 
crystal whose frequency is 1.5 kHz above that of FM. For 
LSB, however, the crystal frequency must be 1.5 kHz below 
that of FM. 


SG NDDADDDDAAARDARIAARAAARARDADDRDRDRIRDDIDDNDDRDRDIDDDDDDRDDDDONDODOND 


DNNOKNRONNNDNONRNNONNNG 


ING 


S 


When crystals are arranged for 144.050 MHz of USB, 
the crystal oscillator frequency is as follows: 

44.050 — (125.100 + 10.700) + 0.0015 = 8.2515 
Hz (crystal oscillator frequency) 

.0015 stands for 1.5 kHz. 


=s 


je) 
DID DKDKXDKRXXDXORDNARONORR 
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Note: When the crystal oscillator frequency is 9.200 MHz, 
the operating frequencies at 144, 145 and 146 MHz 
bands are 145.000, 146.000 and 147,000 MHz 
respectively and, therefore, cause no problems. 
However, if the same crystals are used for 147 MHz 
band, the operating frequency is 148.000 MHz; care 
should be used not to transmit with this 148 MHz 
frequency. Similarly, if the oscillator frequency is 
8.200 MHz the operating frequency is 144.00 MHz 
at 144 MHz band; do not transmit with this 
144 MHz frequency. 


4-6. HOWTO USE RIT 

The term “FT” is a simplified expression of Receiver 
Incremental Tuning. The RIT feature enables you to shift the 
receive frequency by about +2 kHz without changing the 
transmit frequency, adjusting the receive frequency to the 
deviated frequency of the other party. 

Here is how to use RIT: Turn ON the RIT switch (RIT 
indicator lamp will light). Tune your receive frequency to 
that of the other party by adjusting the RIT knob. 

The transceiver tuned this way is off the TRANSCEIVE 
frequency (one and the same frequency for both transmis- 
sion and reception). To call out the other party during two- 
way communicati39n when your transceiver is tuned as 
above, you must turn OFF the RIT switch. The procedures 
for RIT operation for each mode are given in Paragraph 4-1 
Reception. 


Note: 1. RIT is effective also for fixed channel operation. 
2. If the RIT switch is ON in SSB mode and the 
transceiver is operated while you are not noticing 
the receive frequency is deviated by 1— 2 kHz, you 

may not receive the signal of the other party. 


4-7. MOBILE OPERATION WITH EXTERNAL 
DC POW !:R SUPPLY 

The TS-7004 operates also with DC 13.8V supplied 
from an external DC source, and is therefore adapted to duty 
on a vehicle. 

Whether the TS-700A is used as a fixed station or as a 
mobile station, the techniques of operating it remain the 
same. A more enjoyable use is possible in mobile applica- 
tion provided that you device one or two provisions as to the 
place or manner of installation. The place of use depends on 
where the operater is seated. 

If you are to operate your transceiver while driving the 
vehicle, then you should set up a proper mounting bracket 
right beside the driver's seat. You may locate the 
transceiver at the companion’s seat provided that is 
secured firmly by means of seat belt or the like so that it is 
prevented from falling down. 


Mobile Antenna 

There are many types of mobile antenna for 144 MHz 
band use. Most of them will do but a 1/4 wavelength whip 
Or ground-plane antenna, or a 5/8 wavelength antenna is 
preferred. 
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Power Capacity 

The TS-700A draws about 4 amperes maximum when 
it is working with full power. This much current is easily 
supplied by any automobile battery. When the power is 
supplied from such a battery, it is recommended that the 
transceiver be operated while the automobile engine is in 
operation, in order to prevent over-discharge of the battery. 


Note: For safe driving of automobile, it is preferable that the 
transceiver be operated on fixed channels (prepare 
necessary crystal oscillators). 


4-8. REPEATER OPERATION 
Operating Frequency 

The 3-position REPEATER knob functions as follows: 
* OFF Position 
Both the transmit and receive frequencies are the same as 
indicated on the dial. 

NORMAL Position 
The dial frequency indicates the receive frequency. The 
transmit frequency is 600 kHz below (146 MHz band) or 
above (147 MHz band) the receive frequency. 
* REV Position 
The dial frequency indicates the transmit frequency. The 
receive frequency is 600 kHz below (146 MHz band) or 
above (147 MHz band) the transmit frequency. 

In many cases, repeater operation is effected at the 
NORMAL position of the REPEATER knob. For a repeater 
system whose transmit-receive frequency relationship is 
reversed, the repeater operation can be achieved by setting 
the REPEATER knob to the REV position. 

The REPEATER knob has no effect on 144 and 
145 MHz bands where the transmit and receive frequencies 
are always as indicated on the frequency dial. The frequen- 
cy relationship for each band is given on Table 4. 


* 


Table 4 


REPEATER Band Knob 
NORMAL REV 


Repeater Frequency 
Range (Sub-Dial) 


reat | 
* 
.4| 600 ~ 1000 


ix [147.6 [#2 
| RX [147.6 | RX |147.0] 0 ~ 400 


: 
= 
ae 


RK 


| 


£ 
oO 
7s 
foo ima 
(oe) 


~N 


E 


*1. Jf the MAIN dial frequency is less than 600 kHz, the frequency at 
“600 kHz _ shift’ becomes less than 146.0 MHz which is not 
recommended for repeater operation. 

*2. If the MAIN dial frequency is higher than 400 kHz, the frequency 
at ‘600 kHz shift’’ becomes more than 148.0 MHz. This means 


off-band operation if transmitter is operated at NORMAL position 
of REPEATER knob. 
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The available »epeater frequency range is block- 
marked on the upper side of the sub-dial and is graduated at 
30 kHz intervals so as to be used as an easy guide for tuning 
(see Fig.11). The relationship between the sub-dial and the 
transmit/receive frequencies is shown in Fig. 12. 


\ 
Graduated at 30kHz 
intervals 


¢ IS 
eh eee Repeater knob in NORMAL 
ao® an 
qe o4 
we 


+ 


600kHz | shift At REV position of repeater knob, 
the relation-ship between transmit 


and receive frequencies is reversed. 
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Fig. 12 


Repeater Operation 
The TS-700A =: designed to operate with the repeater 
system of the following specifications: 
Frequency shift: +600 kHz 
Starting system: Carrier controlled type and tone 
burst type (oscillator element is 
optional.) 
When the TCNE switch is set to ON and the 
transceiver is set in FM transmitting mode by means of the 
STAND BY switch or microphone PTT switch, a tone burst 
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signal is emitted for a period of 0.5 to 1.0 second to start the 
repeater station into operation. 

Since the transceiver is factory adjusted for optimum 
repeater operation, it can be readily used simply by plugging 
in the tone oscillator element (optional accessory) to the 
socket of the FM IF unit (X48-1140-20). 

lf your repeater station is such that the input frequency 
is 146.34 MHz (FM), output frequency is 146.94 MHz (FM) 
and the starting system is based on 1800 Hz tone burst 
signals, first insert a 1800 Hz tone oscillator element into 
the FM IF unit at the bottom of the chassis (see Fig. 13). 


Rubber cushion 
Clamper _ 

Insert tone oscillator unit and 

Tone oscillator P then, spreses sin. the ‘“clamper 
firmly.To remove the oscillator 
unit, Slide the clamper toward 
the left and lift it up 
The oscillator unit will come 
off at the same time. 


Socket 


Fig. 13 FM IF Unit (X48-1140-20) 


Next, set the switches and knobs as shown in Table 5. 
If, at this time, the repeater station is already occupied by 
anyone, you will be able to receive the communication 
signals. 

lf the repeater station is unoccupied, you can transmit 
signals for repeater operation. If tone burst signal is not re- 
quired, set the TONE switch to OFF. To receive the input 
frequency of the repeater station, set the REPEATER switch 
to the REV position. 

If the input frequency of a repeater station is higher 
than its output frequency (this frequency relationship is 
reversed in 147 MHz band), set the REPEATER switch to 
REV and the repeater operation can be effected. If the 
switch is set to NORMAL, the input signal of a repeater 
station can be received. 


Table 5 


4-9. OSCAR | \rtificial*Satellite) 
OPERATION 

At present, two amateur radio communication artificial 
satellites (No. 6 and No. 7) are travelling along the orbit of 
the earth. These satellites can also be used as your repeater 
stations. In repeater operation using such satellites, your 
TS-700A functions as a transmitter of 2m->10m “up-link”’ 
repeater frequency or as a receiver of 70 cm—2m ‘‘down- 
link’ repeater frequency. The link frequencies in this opera- 
tion are given in Table 6 (page 20). 

An example of 2m>10m repeater operation using TS- 
700A and R-599 <i our make is shown in Fig. 14 for your 
reference. 

Besides being used as shown in Fig. 14, the OSCAR 
satellites also provide you with various applications such as 
tracking of satellite orbit, use of beacon waves, etc., though 
you need special knowledge on the manner of operation, 
antenna installation and others which are somewhat 
different from those on the general amateur radio com- 
munication. With basic knowledge, you will be able to enjoy 
repeater communication through the amateur artificial 
satellites without difficulty. We suggest that you proceed 
with ‘on the air’ i+y referring to guide books available. 


OSCAR satellite 


Up-link (145 MHz b 2 
one ae ie > Down-link (29 MHz band) 
Cross type Yagi anterna\. a4 
for DX QSO 
ii ie: e g ; 


Fig. 14 OSCAR Operation (example) 
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Table 6 4-10. VOX OPERATION 


For VOX operation connect the voice control unit VOX- 


REPEATER 3 (option), set the SYANDBY switch to REC and turn the 

OSCAR NO.6 OSCAR NO.7 VOX GAIN control of VOX-3 to ON position. Adjust the 
oe : ah VOX sensitivity with the VOX GAIN control. The 

PEP Oct an iliac. changeover between transmission and reception can be 
145.900 ~ 146.000 432.125 ~ 432.175| 145.80 ~ 145.95 automatically accomplished by your voice. With the 


MHz MHz MHz 
OQ O O 
29.450 ~ 29.550 145.975 ~ 145.925 29.40 ~ 29.50 
MHz MHz MHz 


transceiver set in the VOX receiving mode, adjust the ANTI 
VOX GAIN knob to prevent VOX-3 from being erroneously 
operated by the soui:d from the speaker. Note that ex- 
cessive tuning of the ANTI VOX GAIN knob will cause the 
BEACON ANTI VOX circuit to operate by the speaker noise, resulting 
29.502 MHz (200 mW) in failure of smooth transmission. Use the DELAY TIME 
145.975 MHz (200 mW) control for adjustment of the release time. For the details of 
435.10 MHz (300 ~ 400 mw) the VOX operation, refer to the instruction book of VOX-3. 
When the transceiver is used in CW mode, be sure to 
set the VOX GAiN control to OFF position because 
otherwise VOX-3 wili remain operated. 


435.100 MHz (300 mW) 
29.450 MHz (200 mW) 
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Fig. 15 TS-700A Block Diagram 
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5-1. Block Diagram 

The circuit block diagram of TS-700A is shown in Fig. 
15. Solid-state parts used in this model are: 71 transistors, 
17 FET’s, 6 IC's and 137 diodes. Circuits are divided into in- 
dividual units according to the operating systems and all un- 
its, with the exception of band pass filters (BPF), are wired 
and built on printed-circuit boards. 

The receiver section operates as a single 
superheterodyne receiver in SSB mode and a double 
superheterodyne receiver in FM mode. The transmitter sec- 
tion is more versatile- it is a single conversion type and 
operates as a filter type unit in SSB mode, a unit with direct 
modulator using a variable reactance frequency shift ele- 
ment in FM mode, a unit of low power modulation system in 
AM, and as a unit of block bias keying system in CW mode. 


Crystal Oscillator Frequencies 


10.6985 MHz 
10.7015 MHz 
10.7006 MHz 
10.700 MHz 

125.100 MHz 
126.100 MHz 
127.100 MHz 
128.100 MHz 


Carrier unit 


Generator unit 


HET unit 


5-2. Unitized Circuits 
(1) Carrier Unit (X50-1160-00) 

This unit produces a carrier frequency for the generator 
unit during transmission but acts as a BFO for ring detection 
during reception. It is a two-transistor circuit with oscillator 
crystals and diodes. The diodes are for selecting the USB, 
LSB or CW crystal, depending on the mode of operation. 


(2) Generator Unit (X52-1080-21) 

The single-side-band (SSB) signal for transmission 
Originates in this unit. Major components are a microphone 
amplifier, a two-transistor audio frequency amplifier, a ring 
modulator composed of 4 diodes, and a buffer. Other 
devices are: a low power modulator circuit for AM, a 
variable reactance frequency shift modulator for FM, a ring 
detector for SSB reception, an IF circuit for SSB, AM and 
CW, and an AM signal detector. 

During SSB operation, this unit generates a double- 
side-band (DSB) signals- this signal is injected into the 
crystal filter and comes out as an SSB signal. During CW 
operation, the ring modulator is forced into unbalanced con- 
dition by biasing with a DC voltage and, in the unbalanced 
condition, produces the carrier. 


(3) FM IF Unit (X48-1140-20) 
During reception, the input signal to this unit comes 


from the RX-NB unit. The signal passes through the 10.7 
MHz ceramic filter and is then mixed for 455 kHz- the 
signal passes through the 455 kHz ceramic filter and is fed 
to the 455 kHz IF stage, whose 455 kHz output undergoes 
FM detection in the limiter amplifier circuit. The detected 
output of the amplifier divides into two paths, one to the 
squelch circuit ane. the other to the gate circuit. The output 
of the squelch circuit enters the same gate circuit. Thus, 
generation of intermediate frequency and squelching action 
are the two main functions of this unit for FM operation. 
The unit also includes a tone burst circuit that generates a 
beat tone for repeater operation. 


(4) MIX Unit (X48-1130-21) 

This unit comprises a heterodyne mixer, voltage and 
power amplifiers for the transmitter section. The output of 
the generator unit enters this unit to get converted into a 
144 MHz signal by balanced mixing. This signal is then 
boosted to a hicier voltage level through the variable 
capacitance tuning circuit, and becomes substantially 
power-amplified by the pre-driver circuit. Block bias keying 
is effected by the balanced mixer and voltage amplifying FET 
for CW operation. The MIX unit also includes an ALC circuit. 


(5) FINAL Unit (X56-1140-01) 

This is a 10-watt power amplifier unit. All the 
necessary final circuits are built compactly on the chassis. A 
heat sink is also provided in this unit. 


(6) BPF Unit (X51-1090-21) 

The two functions of this unit are ‘‘antenna coupling’’ 
and ‘spurious sig.:al removal’. It couples the transmitter 
and receiver to the antenna, and removes the spurious dur- 
ing transmission. The RF output level is detected in this un- 
it. 

(7) MARKER Unit (X50-1280-00) 

This unit is a circuit to generate the 100 kHz marker 
signal for calibration use. It holds a 10 MHz crystal os- 
cillator and a two-stage IC counter circuit to produce marker 
signals at 100 kHz intervals. 


(8) RX-NB Unit (X55-1120-00) 

This unit is “ne RF part of the receiver section, and 
includes a noise bianker circuit (NB). The received signal 
entering this unit passes through the RF amplifier, 
heterodyne mixer and the crystal filter circuit and is then fed 
to the IF circuit. 

When the WE switch on the front panel is set to OFF, 
the unit functions as an IF circuit after the crystal filter. With 
this switch set to ON, the circuit through which the IF signal 
passes is opened or closed according to the level of noise 
component of the incoming signal. The noise is dis- 
criminated from the signal by transistors on the basis of 
amplitude and frecuency, more accurate noise detection and 
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removal can be effected, thus a clean information signal is 
obtained. 

Pulse noises (coming from ignition coils of cars) and 
others which are distinctly at variance with normal signals 
such as SSB in terms of frequency and amplitude are ac- 
curately detected and removed. Not to be confused with 
such noises are those resembling the normal signals: for ex- 
ample, noise signals due to corona discharge or high- 
frequency welders near-by or to high-power oscillations 
(whose frequencies are outside but close to the IF band) in 
adjacent apparatus are beyond the capability of the noise 
blanker circuit. In this case, the desired signal will be dis- 
torted with noise. The unit also includes adjusting circuits 
for ’S", “RF” and ‘center’ meters. 


(9) HET Unit (X50-1300-20) 

The 133 MHz band heterodyne frequencies are 
available from this unit. The output frequency is produced 
by mixing its 125 MHz with the 8 MHz input from the VFO 
unit or with the frequency available from any of the crystal 
oscillator fixed channels. The mixing circuit is of balanced 
type. A band-pass filter (BPF) circuit which follows is to pre- 
vent unwanted frequencies from leaking out of this unit. 


(10) VFO Unit (X40-1080-00) 

A perfectly shielded VFO consists of 2 FET’s, 2 
transistors and 2 diodes. It is extremely stable, equivalent to 
that of the TS-900. Its adjustments are highly delicate; too 
delicate for a person not skilled to attempt any re- 
adjustment. For this reason, the user is advised not to dis- 
turb the setting of this unit; the warranty on this model is 
conditioned on the original setting. 


(11) AF Unit (X49-1060-00) 

This audio amplifier unit drives the speaker. The 
received signal, modulated, flows through 2 stages of band- 
pass amplification, 2 stages of AF amplification and 1 stage 


of complementary amplification. The load impedance is 8 
ohms. 


(12) Power Supply Unit (X43-1120-00) 

An AC bridge rectifier is included in this power supply 
unit to make it meet both AC and DC needs. The DC 20V 
supply to the FINAL and AF units is produced by means of a 
voltage multiplier circuit working with a DC 13.8V input. 
The regulated 9V supply is made available by an IC through 
DC 13.8V. The above units are connected to each another 
through the individual terminals properly marked for easy 
identification. As a rule, the marking on each terminal cor- 
responds to the name of the part of the units as shown in the 
table 7 below: 
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Table 7 


Marking 


Description 
13.8V 
9V 
—6V 
Earth 
Transmitter section 
Receiver section 
Variable resistor 
Input 
Output 
Relay 
Switch 
Pilot lamp 


‘ 


ANDGED-400EDD 


6-1. Accessories 

For more enjoyable operation of your TS-700A, the 
following accessories are available from your dealer on op- 
tional basis: 


* Communication type microphone MC-50 
A uni-directional dynamic microphone exclusively desig- 
ned for amateur radio band equipment, featuring excel- 
lent performance when used in noisey locations or used 
in VOX mode. Provided with a lock-in type PTT switch. 
the output impedance is switchable between 50 ki? and 
600 ki. 


* Ham clock HC-2 
A clock graduated in 24-hour system on the time dial 
with main prefixes for convenience of use for ham fans. 
Operates continuously for more than 1 year with one 
UM-1 dry battery. 


* Tone oscillator unit 


1800 Hz 
1950 Hz 
2000 Hz 
2 T00 "Hz 
2200 Hz 
22507 Az 
2400 Hz 
2550 Hz 


Frequency: 


TS-700A 


Stand By Switch 


Bees, 
fee 


Zone 


VOX Terminal 


6-2. Connection of VOX Unit 

Your TS-700A can be readily connected to the VOX 
circuit (VOX-3). This connection permits the changeover 
between transmission and reception automatically by your 
voice fed into the microphone without using the standby 
switch or the microphone switch, making your QSO more 
enjoyable. 


VOX-3 (option) 

VOX-3 car be used simply by connecting the cord 
(supplied with V«..X-3) to the VOX socket at the rear panel of 
the transceiver- no tools are required. The standby circuit 
of TS-700A is shown in Fig. 16 for reference. 


Use of VOX-3 

To operate the transceiver in combination with VOX-3, 
first set the STANDBY switch to REC and then turn the VOX 
GAIN knob of VOX-3 to ON position- VOX-3 is now ready 
Speak into the microphone and the 
transceiver is automatically set in the transmitting mode. If 
the transceiver fails to shift to the transmitting mode 
smoothly, adjust “he VOX GAIN knob. Stop your talking into 
the microphone and the transceiver is again set in the 


for operation. 


receiving mode. The time required for the transceiver to 
shift from transrnission to reception can be adjusted by the 
DELAY knob as desired. If VOX-3 is activated by the sound 
fed through the speaker to the microphone during reception, 
adjust the ANT} VOX knob. If VOX-3 is not used or the 
transceiver is to be operated in CW mode, the VOX GAIN 
knob must be set in the OFF position. 


1 Stand By Relay 


\ 
' 
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i 
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! 
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VOX Plug 
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Fig. 16 Connection of VOX-3 and Circuit Diagram VOX Terminal 
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SECTION 7. ALIGNMENT 
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Your Model TS-700A is factory adjusted prior to For NORMAL position of REPEATER switch (for REV posi- 
shipment and no further adjustments are required. tion, the above “fo” are applied). 
However, if any trouble is encountered, please send it to 
your dealer. 


F : BAND 3: 
requency Adjustment 
When fixed channel crystal oscillators are added in the fo =X al 2G,50 010.20) Nez) 
transceiver, adjust their frequencies as outlined below (the BAND 4: 
relationship between the markings on the FIX CH knob and fo = X — (128.70 + 10.70) (MHz) 
the crystal oscillator sockets are shown in Fig. 17): BAND 1: 
1. Remove the two screws securing the top face of the fusB = x — (125.100 + 10.700 — 0.0015( (MHz) 
case. Pull up the two grommets and open the top lid. BAND 2: 
2. Connect a frequency counter to the point TP2 (Fig. 18) in fuss = x — (126.100 + 10.700 — 0.0015) (MHz) 
HET unit (X50-1300-20). The frequency counter BAND 3: ; 
should be capable of reading up to 10 MHz. fusB = x — (127.100 + 10.700 — 0.0015) (MHz) 
3. Adjust the trimmers (TC1 ~ TC11) corresponding to the BAND 4: 
newly used crystal oscillator sockets to produce the fuss = x — (128.00 + 10.700 — 0.0015) (MHz) 
desired oscillator frequencies (refer to Paragraph 4-5 BAND 1: ¢ 
“Operation with Fixed Channels’). fiss = X — (125.100 + 10.700 + 0.0015) (MHz) 
BAND 2: 
Tables fisB =X — (126.100 + 10.700 + 0.0015) (MHz) 
BAND 3: 
fisap =X — (127.100 + 10.700 + 0.0015) (MHz) 
fO (MZ eee crystal oscillator frequency BAND 4: 
for FM, AM, and CW. fisB =X — (128.100 + 10.700 + 0.0015) (MHz) 
fUSB AMZ)... atau crystal oscillator frequency 
le * Specifications for Trystal Oscillator Unit (opti 
TESBAMHZ) secxscseences crystal oscillator frequency ane ption) 
for LSB. Type: HC-253,U 
XCM 2 ene eee eee desired operating frequency Order ot oscillavion wave: Fundamental Wave 
ix Frequency: 8.200 ~ 9.200 MHz 
Oscillation circuit: Cl meter 
BAND 1: Oscillating condition: 32 pf (parallel capacity)/25Q or 
fo =X — (125.10 + 10.70) (MHz) less (effective resistance) 
BAND 2: Electrical characteristics: 
fo =X — (126.10 + 10.70) (MHz) * Operating temperature 
BAND 3: —20°C ~ +60°C 
fo =X — (127.10 + 10.70) (MHz) * Allowable frequency deviation 
BAND 4: Within +3 x 10° (25°C) 
fo = X — (128.10 + 10.70) (MHz) * Frequencyvs. temp zrature characteristic: 


Within +3 x 10° + (0 ~ 50°C) 


Markings on FIX 
CH Knob 


10 -—Marking FIX 
@)® @\o— Tonifii] yates 


TO6| 6/8 167 


Fig.17 


Fig 18 HET Unit (X50-1300-20) 
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The symptoms listed below are in no way indications that the transceiver is defective. If trouble with the transceiver can- 
not be remedied even after the following checks have been performed, consult your dealer or your nearest service station. 


SYMPTOM POSSIBLE CAUSES REMEDY 
* Turning on POWER switch will 1. AC power cord is not fully ntetied | 1. Firmly insert the plug of the cord 
not light up pilot lamp. into the connector. into the connector. 
2. Improper connection of power cord. | 2. Plug in the cord fully. 
3. Fuse is blown out. , 3. Replace the fuse (if new fuse blows, 
. the transceiver needs repair). 
bi ai 
* Antenna is properly installed but | 1. PTT switch on the microphone is in | 1. Turn PTT switch to ‘‘receive” posi- 
the transceiver will not receive “talk” position. tion. 
signals. 2. FIX CH switch is set in empty | 2. Rotate the switch to VFO position 
channel position. or to a channel position where the 
3. CAL switch is set in ON position. channel indicator lamp lights. 
3. Turn CAL switch (SQUELCH knob) 
le clockwise for OFF position. 
* No background noise from the 1. Squelch circuit is in service. Penurn sOUELCH “knob fully 
speaker in FM mode. counterclockwise. (not CAL) 
alg 
* Transceiver is connected to 1. RF GAIN control is set too low. 1. Turn RF GAIN control fully 
antenna, but no signal is received clockwise. 
while ‘’‘S” meter pointer remains 
deflected. 
[ yb 
* Even in the absence of signal, ‘“’S’’ | 1. RF GAIN control is set too low. 1. Turn RF GAIN control fully 
meter pointer remains deflected. 2. METER switch is set to CEN posi- clockwise (if meter indication 
tion in FM mode. remains the same, the transceiver is 
defective). 
2. Set METER switch to “S” position. 
[ i 
* SSB signal is being received but 1. Transceiver is set for a wrong side- | 1. Shift MODE switch to USB or io 
speaker output remains un- band. LSB. 
intelligible. 
* RIT knob is ineffective in fine tur- 1. RIT switch is in OFF position. 1. Set the switch to ON position. 
ning. 


* There is a frequency lag between 1. RIT knob is not in the ‘’O” position | 1. Set RIT switch to OFF, or set RIT 
transmission and reception. while RIT switch is ON. knob to “O” position. 


* Noise blanker circuit is not fully 1. Strong signal exists close to the 
effective in suppressing noise. operating frequency. 

2. Some interfering noise similar to 

SSB signal in waveform is coming 

in from a nearby source (such as 

high-frequency welder or corona 


discharging device). 


* No RF power. 1. Absence of 9-pin MT plug in VOX | 1. Firmly connect the MT plug. 
socket. 2. Turn clockwise the CAL. 
2. CAL switch is set in ON position. 
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SYMPTOM 


POSSIBLE CAUSES 


No or little AM output 


. AM carrier VR is in the minimum 


position. 


REMEDY 


. Adjust AM carrier VR for suitable 


Output by turning it clockwise 
(about “5” position on the RF 
meter). 


“Rin 


Incoming signal is not attenuated 
at the ON position of CAL knob. 


. Absence of 9-pin MT plug in VOX 


socket. 


No output in SSB mode. 


. Microphone plug is improperly con- 


nected into the microphone jack. 


. SSB mic volume (MIC 2) is set too 


low. 


. Fit the MT plug to the socket. 


Firmly connect the microphone 
plug. 


. Turn clockwise MIC 2 volume in 


transceiver. 
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Too small a modulation factor in 
FM mode. 


. FM mic volume (MIC 1) is set too 


low. 


. Turn clockwise MIC 1 volume in 


transceiver. 
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